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Doc Code: PA .. 
Document Description: Power of Attorney 

PTO/AIA/82A (07-13) 
Approved for use through 03/31/2021. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number Not Yet Assigned 

Filing Date Concurrently Herewith 

First Named Inventor Mark R. Baker 

Title NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT 
SYSTEM, AND RELATED GRAPHICAL USER INTERFACE (GUI) 
APPLICATIONS 

Art Unit Not Yet Assigned 

Examiner Name Not Yet Assigned 

Attorney Docket Number 2010358-0260 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Ronen Adato/ Date (Optional) July 12, 2022 

Name Registration 
Ronen Adato, PhD Number 76,341 

Title (if Applicant is a Agent 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) I Progenies Pharmaceuticals, Inc. 

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

0 *Total of 1 forms are submitted. 

10929670v1 
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Doc Code: PA .. 
Document Description: Power of Attorney 

PTO/AIA/82B (07-13) 
Approved for use through 03/31/2021. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I -ieation Numbe< 

I 
Filing Date 

I 
(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

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

I 24280 I OR 

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

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

0 The address associated with the above-mentioned Customer Number 

OR 

D The address associated with Customer Number: 

I I 
OR 

□ Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

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

I Progenies Pharmaceut:ca1s, Inc I 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

0 Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in 
the application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

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

Signature I Eric Green I I Date (Optional) I 
Name Eric Green 

Title 
Assistant Secretary; Lantheus Holdings, Inc. (Progenies Phannaceuticals, Inc. is a wholly owned subsidiary of 
Lantheus Holdings, Inc. The signer is authorized to act on behalf of Progenies Pharmaceuticals, Inc.) 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1 .4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

0Totalof 1 fonns are submitted. 

10344389v1 
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Attorney Docket Number: 2010358-0043 

COMBINED ASSIGNMENT & DECLARATION 

A. ASSIGNMENT 

WHEREAS, I, Mark R. Baker of New York, New York, am aware of the patent application 
entitled: 

NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, 
AND RELATED GRAPHICAL USER INTERFACE (GUI) APPLICATIONS; and 

D prepared for filing in the United States Patent and Trademark Office; or 

Ii] identified by United States Application Serial No. 15/794220 
filed in the United States Patent and Trademark Office on; October 26, 2017 ; and -----~----

Ii] identified by International Patent Application No. PCT/USl 7/58418 
filed on October 26, 2017 ; and 

Ii] and is also aware of the following priority applications: 

Serial No. Filed 
62/413,936 October 27, 2016 

WHEREAS Progenies Pharmaceuticals, Inc. (hereinafter "ASSIGNEE"), having a usual 
place of business at One World Trade Center, 47th Floor Suite J, New York, New York 10007, 
desires to acquire or confirm an interest therein; 

NOW, THEREFORE, to all whom it may concern be it known that, in consideration of 
agreements previously and duly entered into between the parties, and/or for other good and 
valuable consideration, the receipt of which is hereby acknowledged, I have sold, assigned, and 
transferred and/or do hereby sell, assign, and transfer unto said ASSIGNEE, its successors, 
assigns, and legal representatives, my entire right, title, and interest in and throughout the United 
States of America, its territories and all foreign countries, in and to any and all inventions 
described in the patent application, and/or any priority applications noted above, including any 
right of priority thereto; and hereby confirm that my sale, assignment and transfer is and was 
effective at least as of the filing date of the patent application and/or priority application. My 
sale, assignment and transfer applies to the above-referenced patent application, and to any 
application that is based in whole or in part on the patent application, including any divisional, 
continuing, substitute, renewal, reissue, reexamination and other applications, for example that 
claim priority to the patent application. Also, this sale, assignment and transfer pertains to any 
and all other rights arising under or pursuant to any and all international agreements, treaties, or 
laws relating to the protection of industrial property, including all rights of priority under the 
International Convention for the Protection of Industrial Property, and in and to any such 

Page 1 of 5 
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patent( s) as may issue thereon including any and 'all original and reissued patents which have 
been or shall be issued in the United States and foreign countries; said inventions, applications, 
and patent(s) to be held and enjoyed by ASSIGNEE for its own use and for its successors, 
assigns and legal representatives, to the full end of the term for which said patent(s) may be 
granted as fully and entirely as the same would have been held by me had this sale, assignment 
and transfer not been made; 

AND, I hereby acknowledge that this Assignment, being of my entire right, title, and 
interest in and to the inventions, carries with it the right in ASSIGNEE, by attorneys and agents 
of ASSIGNEE selection, to apply for and receive any and all patent(s) for said inventions in its 
own name; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure fully the patent(s) to ASSIGNEE, its successors, assignees, 
and legal representatives, but at its expense and charges, including the execution of application 
for patents in foreign countries, the execution of substitution, reissue, divisional or continuation 
applications, and the giving of testimony, preliminary statements, or other statements in any 
interference or other proceeding in which the inventions or any applications or patents directed to 
the inventions may be involved by communicating to the ASSIGNEE all facts I know relating to 
the inventions and their history, and generally by doing everything possible which ASSIGNEE 
shall consider desirable for aiding in securing and maintaining proper patent protection for the 
inventions and for vesting title in the inventions and all applications for patent and all patents on 
the inventions in ASSIGNEE; 

AND, I further hereby authorize ASSIGNEE or its attorneys or agents to insert the 
correct serial number(s) and/or filing date(s) into this assignment document, if appropriate; 

AND, I hereby appoint ASSIGNEE as my common agent for purposes of prosecuting 
international patent applications and any national patent applications for which such common 
agency is recognized; 

AND, I hereby request the Commissioner for Patents of the United States Patent and 
Trademark Office to issue any and all patent(s) as shall be granted upon said application or 
applications based thereon to ASSIGNEE, its successors, assigns, and legal representatives; 

AND, I covenant with said ASSIGNEE that no assignment, grant, mortgage, license, or 
other agreement affecting the rights and property herein conveyed has been made to others by 
me, and that full right to convey the same as herein expressed is possessed by me. 

Page 2 of 5 
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B. DECLARATION {37 CFR 1.63) 

As a below named inventor, I hereby declare that: 

This declaration is directed to the patent application entitled: 

NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, 
AND RELATED GRAPHICAL USER INTERFACE (GUI) APPLICATIONS; and 

D attached hereto or prepared for filing in the United States Patent and Trademark 
Office; or 

~ identified by United States Application Serial No. 15/794220 
filed in the United States Patent and Trademark Office on October 26, 2017 

D identified by International Patent Application No. 
filed on 

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

; or 

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

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

I have reviewed and understand the contents of the application, including the claims and 
am aware of the duty to disclose to the United States Patent and Trademark Office all 
information known to be material to patentability as defined in 37 CFR 1.56. 

Page 3 of 5 
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Signature: 
Mark R. Baker 7 

Witness Signatnr~;--~ 
Witness Name (print~ ... { r:::: y· T({)?>( 

/ 

Witness Signature: 

Witness Name (printed): 

Page 4 of 5 
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Date: N<o v- cl 7, Jo17 

Date: ,NtJv Z1 2ur7-
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The undersigned (whose title is supplied below) is authorized to act on behalf of Progenies 
Pharmaceuticals, Inc~__... /J O 
Signature: ___ -__ ~-----~------ Date: NOO ;).,, d..0(7 

Name (printed): Mark R. Baker 

Title (printed): Chief Executive Officer 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND 
RELATED GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

First Named Inventor/Applicant Name: Mark R. Baker 

Filer: Ronen Adato/Kimberly Chrisom 

Attorney Docket Number: 2010358-0260 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 320 320 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 320 
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Electronic Acknowledgement Receipt 

EFSID: 46165751 

Application Number: 17862528 

International Application Number: 

Confirmation Number: 4583 

Title of Invention: 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND 
RELATED GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

First Named Inventor/Applicant Name: Mark R. Baker 

Customer Number: 24280 

Filer: Ronen Adato/Kimberly Chrisom 

Filer Authorized By: Ronen Adato 

Attorney Docket Number: 2010358-0260 

Receipt Date: 12-JUL-2022 

Filing Date: 

Time Stamp: 11 :12:43 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $320 

RAM confirmation Number E20227BB13073781 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

2225825 

1 Application Data Sheet 
2022-07-0S_Application_Data_ 

no 8 
Sheet_Fillable_PDF.pdf 

7fc6f88544 7 44 3cdf3 aa97 ed d 208dad 1 fed 9 
7bb6 

Warnings: 

Information: 

2215341 

2 
2022-07-12_Specification_for_t 

yes 80 
iling.PDF 

8ffce546300c892236fa5d3eadc5346169c8 
c92b 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 62 

Claims 63 79 

Abstract 80 80 

Warnings: 

Information: 

1089699 

3 
Drawings-only black and white line 

2022-07-12_Figures.PDF no 11 
drawings 

2149ea8 702a620a3 a2 964 b 1f4c656fad68c9 
595e 

Warnings: 

Information: 

312397 

4 Power of Attorney 
2022-07-12_Power_of_Attorne 

no 2 
y_for_filing.PDF 

acd 132f1a9c9d310814d580172d7ca6b01 0 
97226 

Warnings: 

Information: 

197815 

5 Oath or Declaration filed 2022-07-12_Declarations.PDF no 5 
08248f05d 5 8c86f3 5 fbd abac2891 072ab5 a6 

7017 
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Warnings: 

Information: 

38126 

6 Fee Worksheet (5B06) fee-info.pdf no 2 
a046cb5e8fec5 688baf25 f880c7 e3 cf6819d ~ 

551 

Warnings: 

Information: 

Total Files Size (in bytes) 6079203 

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

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Page 13 of 310 MIM Ex1004



PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 2010358-0260 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND RELATED 
GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t,1ark ~- l3aker I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City t'Jew York I State/Province I t'JY I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 ::>ne World Trade Center 

Address 2 ft 7th Floor Suite J 

City I t'Jew York I State/Province I ~y 

Postal Code 1110007 I Countryi I Ius 

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

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

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

Customer Number >4280 

Email Address patentdocket@choate.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention l'IL I VV'-11"-P• t"Uh. "' IIVIF"\UL r\l'\lr\L I VIV, I It- ~· , .. I v Iv I LIVI, Al'IU tU:.LAI t:.U 

C:RAPHICAL USER INTERFACE !GUI\ APPLICATIONS 

Attorney Docket Number 12010358-0260 I Small Entity Status Claimed □ 
Application Type Non provisional . 
Subject Matter Utility . 
Total Number of Drawing Sheets (if any) 1111 I Suggested Figure for Publication (if any) 11 

EFSWeb2.2.13 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 2010358-0260 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND RELATED 
GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

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

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

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

I 

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

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

□ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~4280 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I j:ontinuation of I· 16/938488 ~020-07-24 

EFS Web 2.2.13 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 2010358-0260 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND RELATED 
GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

Prior Application Status !='atenled I· I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

116/938488 ponlinuation of I· 116/418527 ~019-05-21 110762993 ~020-09-01 

Prior Application Status !='atenled I· I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

116/418527 ponlinuation of I· 115/794220 ~017-10-26 110340046 ~019-07-02 

Prior Application Status t=xpired I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~5/794220 J:laims benefit of provisional I· 62/413936 ~016-10-27 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

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. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

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 effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.13 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

2010358-0260 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND RELATED 
GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed 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 Bin 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 processed with the INITIAL filing 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 (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to 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 other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its 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 of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 
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NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT 
SYSTEM, AND RELATED GRAPHICAL USER INTERFACE (GUI) 

APPLICATIONS 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Application 62/413,936, filed 

on October 27, 2016, the content of which is hereby incorporated by reference herein in its 

entirety. 

Technical Field 

[0002] This invention relates generally to systems and methods for creation, analysis, and/or 

presentation of medical image data. More particularly, in certain embodiments, the invention 

relates to a cloud-based platform and supported GUI decision-making tools for use by medical 

practitioners and/or their patients, e.g., to aide in the process of making decisions about a course 

of cancer treatment and/or to track treatment and/or the progress of a disease. 

Background 

[0003] Targeted image analysis involves the use of radiolabeled small molecules that bind to 

specific receptors, enzymes and proteins in the body that are altered during the evolution of 

disease. After administration to a patient, these molecules circulate in the blood until they find 

their intended target. The bound radiopharmaceutical remains at the site of disease, while the 

rest of the agent clears from the body. The radioactive portion of the molecule serves as a 

beacon so that an image may be obtained depicting the disease location and concentration using 

commonly available nuclear medicine cameras, known as single-photon emission computerized 
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tomography (SPECT) or positron emission tomography (PET) cameras, found in most hospitals 

throughout the world. Physicians can then use this information to determine the presence and the 

extent of disease in a patient. The physician can use this information to provide a recommended 

course of treatment to the patient and to track the progression of disease. 

[0004] There are a variety of software-based analytical techniques available for analysis and 

enhancement of PET and SPECT images that can be used by a radiologist or physician. There 

are also a number of radiopharmaceuticals available for imaging particular kinds of cancer. For 

example, the small molecule diagnostic 1404 targets the extracellular domain of prostate specific 

membrane antigen (PSMA), a protein amplified on the surface of >95% of prostate cancer cells 

and a validated target for the detection of primary and metastatic prostate cancer. 1404 is labeled 

with technetium-99m, a gamma-emitter isotope that is widely available, relatively inexpensive, 

facilitates efficient preparation, and has spectrum characteristics attractive for nuclear medicine 

imaging applications. 

[0005] Another example radiopharmaceutical is PyL™ (also known as [18F]DCFPyL), which 

is a clinical-stage, fluorinated PSMA-targeted PET imaging agent for prostate cancer. A proof­

of-concept study published in the April 2015 issue of the Journal of Molecular Imaging and 

Biology demonstrated that PET imaging with PyL™ showed high levels of PyL™ uptake in sites 

of putative metastatic disease and primary tumors, suggesting the potential for high sensitivity 

and specificity in detecting prostate cancer. 

[0006] An oncologist may use images from a targeted PET or SPECT study of a patient as 

input in her assessment of whether the patient has a particular disease, e.g., prostate cancer, what 

stage of the disease is evident, what the recommended course of treatment (if any) would be, 

whether surgical intervention is indicated, and likely prognosis. The oncologist may use a 
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radiologist report in this assessment. A radiologist report is a technical evaluation of the PET or 

SPECT images prepared by a radiologist for a physician who requested the imaging study and 

includes, for example, the type of study performed, the clinical history, a comparison between 

images, the technique used to perform the study, the radiologist's observations and findings, as 

well as overall impressions and recommendations the radiologist may have based on the imaging 

study results. A signed radiologist report is sent to the physician ordering the study for the 

physician's review, followed by a discussion between the physician and patient about the results 

and recommendations for treatment. 

[0007] Thus, the process involves having a radiologist perform an imaging study on the 

patient, analyzing the images obtained, creating a radiologist report, forwarding the report to the 

requesting physician, having the physician formulate an assessment and treatment 

recommendation, and having the physician communicate the results, recommendations, and risks 

to the patient. The process may also involve repeating the imaging study due to inconclusive 

results, or ordering further tests based on initial results. 

[0008] If an imaging study shows that the patient has a particular disease or condition ( e.g., 

cancer), the physician discusses various treatment options, including surgery, as well as risks of 

doing nothing or adopting a watchful waiting or active surveillance approach, rather than having 

surgery. 

[0009] There are limitations associated with this process, both from the perspective of the 

physician and from the perspective of the patient. While the radiologist's report is certainly 

helpful, the physician must ultimately rely on her experience in formulating an assessment and 

recommendation for her patient. Furthermore, the patient must place a great deal of trust in his 

physician. The physician may show the patient his PET/SPECT images and may tell the patient 
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a numerical risk associated with various treatment options or likelihood of a particular prognosis, 

but the patient may very well struggle to make sense of this information. Moreover, the patient's 

family will likely have questions, particularly if cancer is diagnosed but the patient opts not to 

have surgery. The patient and/or his family members may search online for supplemental 

information and may become misinformed about risks of the diagnosed condition. A difficult 

ordeal may become more traumatic. 

[0010] Thus, there remains a need for systems and methods for improved analysis of medical 

imaging studies and communication of those results, diagnoses, prognoses, treatment 

recommendations, and associated risks to a patient. 

Summary of the Invention 

[0011] Presented herein is a cloud-based platform and supported graphical user interface (GUI) 

decision-making tools for use by medical practitioners and/or their patients, e.g., to aide in the 

process of making decisions about a course of cancer treatment and/or to track treatment and/or 

the progress of a disease. 

[0012] For example, presented herein is a network-based (e.g., cloud-based) 

support platform allowing multiple users to store, access, analyze, and/or provide feedback 

regarding a given set of image data for a patient; platform supports software tools for automated 

analysis of targeted PET/SPECT/or other image(s), generation of radiologist reports, and 

application of machine learning algorithms to update process by which images are analyzed ( e.g. 

updating segmentation and/or classification routines based on growing image database). In 

certain embodiments, the targeted PET/SPECT image(s) may be obtained using PyL 1M and/or 
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1404 as the radiopharmaceutical(s). In certain embodiments, multiple (accredited) users can 

access the information, e.g., to weigh in on data interpretation. 

[0013] Also presented herein is a software tool ( e.g., mobile app) featuring a graphical user 

interface (GUI) element with controls for adjusting presentation of a 3D risk image 

corresponding to a patient organ (and/or other tissue) for comparison with reference images (e.g., 

for use in communication of results to patient as a decision-making support). For example, the 

tool may be supported by the network-based support platform above. This tool can provides an 

easily-understood, user-friendly, interactive, controllable pictorial display to communicate 

information about a patient's condition to the patient (and/or to the physician, or to the patient's 

family with the patient's permission). For example, a patient for whom a risk of cancer is 

detected can display a map indicating areas and/or degrees of risk and can compare this risk map 

with those of others for whom a given course of treatment is recommended. For instance, this 

tool can help a patient in his decision whether or not to have surgery (e.g., for a detected risk of 

prostate cancer). The patient can visually compare his risk map with a map representing a 

typical risk-level for which surgery would be recommended, below which it may be reasonable 

to opt not to have surgery and engage in watchful waiting or active surveillance. Thus, a low­

risk patient who is told by his physician that he has a non-zero risk of cancer may find comfort in 

a visual, controllable comparison between his situation and that of someone ( e.g., where the 

reference to which the patient's risk situation is compared can be tuned for age, weight, and/or 

other risk factors of the patient). 

[0014] In one aspect, the invention is directed to a network-based (e.g., cloud based) decision 

support system comprising: a processor ( e.g., of a network or Internet host server); and a 

memory having instructions stored thereon, wherein the instructions, when executed by the 
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processor, cause the processor to perform one or more of functions (i) to (v) as follows: (i) 

receive and store medical images [e.g., comprising one or more of the following: targeted PET 

images, targeted SPECT images, computed tomography (CT) images, magnetic resonance (MR) 

images, ultrasound (US) images, gamma camera (i.e. scintillation camera) images, and 

combinations, fusions, or derivatives of any of the above] in a database [ e.g., wherein the 

targeted PET/SPECT/gamma camera image(s) are obtained using one or more 

radiopharmaceuticals (e.g., [18F]DCFPyL and/or 1404 and/or a composition comprising 

technetium 99m, { e.g., technetium 99m methylenediphosphonate (99mTc MDP)} ), and/or 

wherein the medical images are obtained using non-radioactive agents or no agents], each 

medical image associated with a particular patient; (ii) access one or more of the medical images 

and/or related data associated with a particular patient from the database upon user request (e.g., 

following automated verification that the user is properly credentialed for receiving the requested 

images and/or data) for transmission to the user for display on a user computing device; (iii) 

automatically analyze one or more of the medical images [e.g., to generate a risk index (e.g., 

BSI) and/or a risk map, e.g., a visual representation (e.g., 3D representation) of tissue (e.g., an 

organ or other part of the body) with graphical denotations (e.g., texture- or color-coding) 

marking regions of risk of current disease or risk of recurrence of disease, e.g., cancer, e.g., 

wherein the risk map is displayed as an overlay of the 

PET/SPECT/CT/MRI/US/combined/derived/fused image of the tissue, or is in place of the image 

of the tissue]; (iv) generate a radiologist report for a patient according to one or more of the 

medical images for the patient; and (v) apply a machine learning algorithm to update a process 

for automatically analyzing one or more of the medical images using accumulated image data in 

the database [e.g., wherein the automatic analysis of the one or more medical images in (iii) 
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and/or (v) above comprises any one or more of (a) to (d) as follows: (a) automated fusion of the 

(e.g., PET, SPECT, CT, MRI, and/or US) image(s) of the tissue; (b) geographic identification of 

one or more organs, organ structures, sub-organs, organ regions, and/or other regions of the 

imaged tissue of the patient and production of a 3D image of the geographically identified tissue 

with PET, SPECT, CT, MRI, and/or US data overlaid; ( c) computation of risk information 

comprising one or more risk indices, a risk field, or a risk map using data from the database, the 

image(s) of the tissue, and/or the 3D image in (b); and (d) use of the risk information computed 

in (c) (e.g., and data from the database) to produce a 3D risk picture for the patient]. 

[0015] In certain embodiments, the medical images in the database comprise a series of 

medical images of a first patient taken over time ( e.g., over the course of multiple visits to one or 

more doctors), and wherein the instructions cause the processor to determine a value of at least a 

first risk index for each medical image of the series, thereby tracking determined values of at 

least the first risk index for the first patient over time. 

[0016] In certain embodiments, the medical images comprise a single-photon emission 

computerized tomography (SPECT) scan of a first patient obtained (e.g., to identify one or more 

hotspots) following administration to the first patient of an imaging agent comprising 1404 

labeled with 99mTc, and a computed tomography (CT) scan (e.g., to identify anatomical features) 

of the first patient, wherein the instructions cause the processor to overlay the SPECT scan with 

the CT scan to create a composite image (SPECT-CT) of the first patient. 

[0017] In certain embodiments, the medical images comprise a positron emission 

tomography (PET) scan of a first patient obtained ( e.g., to identify one or more hotspots) 

following administration to the first patient of an imaging agent comprising [l 8F]DCFPyL 

(DCFPyL labeled with 18F), and a CT scan of the first patient, wherein the instructions cause the 
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processor to overlay the PET scan with the CT scan to create a composite image (PET-CT) of the 

first patient. 

[0018] In certain embodiments, the medical images comprise a whole-body scan ( e.g., 

including anterior and posterior views) of a first patient made with a gamma camera following 

administration to the first patient of an imaging agent comprising technetium 99m 

methylenediphosphonate (99mTc MDP). 

[0019] In certain embodiments, the medical images comprise a composite image of a first 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image (e.g., 

a SPECT scan; e.g., a PET scan) obtained at substantially the same time as the CT scan and 

following administration to the first patient of an imaging agent comprising a Prostate Specific 

Membrane Antigen (PSMA) binding agent comprising (e.g., labelled with) a radionuclide, and 

the instructions cause the processor to automatically analyze the composite image by: (a) using 

the composite image to geographically identify a 3D boundary for each of one or more regions of 

imaged tissue [e.g., organs (e.g., a prostate; e.g., a liver; e.g., lungs or a lung; e.g., lymph nodes), 

organ structures, sub-organs, organ regions, and/or other regions (e.g., one or more particular 

bones; e.g., a skeletal region of the patient), e.g., regions of interest] within the nuclear medicine 

image (e.g., such that portions of the nuclear medicine image falling within and/or outside of the 

3D boundaries can be differentiated from each other); and (c) computing (i) a value of each of 

one or more risk indices and/or (ii) a risk map using the nuclear medicine image with the 

identified 3D boundaries of the one or more region(s). 

[0020] In certain embodiments, the instructions cause the processor to, for at least one risk 

index of the one or more risk indices, compute the value of the risk index by: determining, for 

each of the one or more regions, a corresponding cancerous tissue level within the region based 
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on intensity values of the nuclear medicine image within the 3D boundary of the region ( e.g., by 

identifying within the nuclear medicine image, a plurality of hotspots within the 3D boundary of 

the region and computing a total number of and/or a total volume of the identified hotspots); and 

computing the value of the risk index based on the determined cancerous tissue levels within the 

one or more regions. 

[0021] 

[0022] 

In certain embodiments, the nuclear medicine image is a SPECT scan. 

In certain embodiments, the imaging agent comprises a metal chelated to the PSMA 

binding agent, and wherein the metal is the radionuclide [e.g., wherein the metal is a radioisotope 

of technetium (Tc) (e.g., wherein the metal is technetium-99m (99mTc)); e.g., wherein the metal is 

a radioisotope of rhenium (Re) (e.g., wherein the metal is rhenium-188 {188Re); e.g., wherein the 

metal is rhenium-186 {186Re)); e.g., wherein the metal is a radioisotope of yttrium (Y) (e.g., 

wherein the metal is 90Y); e.g., wherein the metal is a radioisotope of lutetium (Lu)(e.g., wherein 

the metal is 177Lu); e.g., wherein the metal is a radioisotope of gallium (Ga) (e.g., wherein the 

metal is 68Ga; e.g., wherein the metal is 67 Ga); e.g., wherein the metal is a radioisotope of indium 

(e.g., min); e.g., wherein the metal is a radioisotope of copper (Cu) (e.g., wherein the metal is 

[0023] 

[0024] 

[0025] 

In certain embodiments, the imaging agent comprises 99mTc-MIP-1404. 

In certain embodiments, the nuclear medicine image is a PET scan. 

In certain embodiments, the radionuclide is a radioisotope of a halogen [e.g., a 

d• • f fl • ( 1sF) d. • f • d. ( 1231 1241 1251 ra 101sotope o uonne e.g., ; e.g., a ra 101sotope o 10 me e.g., ; e.g., ; e.g., ; 

126 131) d.. fb . ( 75 76 n so e.g., I; e.g., I ; e.g., a ra 101sotope o romme e.g., Br; e.g., Br; e.g., Br; e.g., Br; 

somB s2B s3B ) d" • f • ( 211A )] e.g., r; e.g., r; e.g., r , e.g., a ra 101sotope o astatme e.g., t . 
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[0026] In certain embodiments, the imaging agent comprises [18F]DCFPyL (DCFPyL 

labeled with 18F). 

[0027] 

6sGa). 

[0028] 

In certain embodiments, the radionuclide is a radioisotope of gallium (Ga) (e.g., 

In certain embodiments, the medical images comprise a nuclear medicine image ( e.g., 

a whole-body scan made with a gamma camera) of a first patient following administration to the 

first patient of an imaging agent comprising a radionuclide ( e.g., 99mTc )( e.g., wherein the 

imaging agent comprises 99mTc MDP), wherein the instructions cause the processor to 

automatically analyze the nuclear medicine image by: (a) geographically identifying a boundary 

(e.g., a 2D boundary; e.g., a 3D boundary) for each of one or more regions of imaged tissue [e.g., 

organs (e.g., a prostate; e.g., a liver; e.g., lungs or a lung; e.g., lymph nodes), organ structures, 

sub-organs, organ regions, and/or other regions (e.g., one or more particular bones; e.g., a 

skeletal region of the patient), e.g., regions of interest] within the nuclear medicine image (e.g., 

such that portions of the nuclear medicine image falling within and/or outside of the boundaries 

can be differentiated from each other); and (c) computing (i) a value of each of one or more risk 

indices and/or (ii) a risk map using the nuclear medicine image with the identified boundaries of 

the one or more region(s). 

[0029] In certain embodiments, the instructions cause the processor to, for at least one risk 

index of the one or more risk indices, compute the value of the risk index by: determining, for 

each of the one or more regions, a corresponding cancerous tissue level within the region based 

on intensity values of the nuclear medicine image within the boundary of the region ( e.g., by 

identifying within the nuclear medicine image, a plurality of hotspots within the boundary of the 

region and computing a total number of and/or a total volume of the identified hotspots); and 
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computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

[0030] 

[0031] 

In certain embodiments, the system is a cloud-based system. 

In certain embodiments, the processor is a processor of one or more network or 

Internet host servers. 

[0032] In another aspect, the invention is directed to a method comprising any one or more 

of (i) to (v) as follows: (i) receiving and storing, by a processor of a server computing device 

(e.g., received over a network from a client computing device) medical images [e.g., comprising 

one or more of the following: targeted PET images, targeted SPECT images, computed 

tomography (CT) images, magnetic resonance (MR) images, ultrasound (US) images, gamma 

camera (i.e. scintillation camera) images, and combinations, fusions, or derivatives of any of the 

above] in a database [e.g., wherein the targeted PET/SPECT/gamma camera image(s) are 

obtained using one or more radiopharmaceuticals, e.g., [18F]DCFPyL and/or 1404 and/or a 

composition comprising technetium 99m, e.g., technetium 99m methylenediphosphonate (99mTc 

MDP), and/or wherein the medical images are obtained using non-radioactive agents or no 

agents], each medical image associated with a particular patient; (ii) accessing, by the processor, 

one or more of the medical images and/or related data associated with a particular patient from 

the database upon user request ( e.g., following automated verification that the user is properly 

credentialed for receiving the requested images and/or data) for transmission to the user for 

display on a user computing device; (iii) automatically analyzing, by the processor, one or more 

of the medical images[e.g., to generate a risk map, e.g., a visual representation (e.g., 3D 

representation) of tissue (e.g., an organ or other part of the body) with graphical denotations 

( e.g., texture- or color-coding) marking regions of risk of current disease or risk ofrecurrence of 
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disease, e.g., cancer, e.g., wherein the risk map is displayed as an overlay of the 

PET/SPECT/CT/MRI/US/combined/derived/fused image of the tissue, or is in place of the 

image of the tissue]; (iv) generating, by the processor, a radiologist report for a patient according 

to one or more of the medical images for the patient; and (v) applying, by the processor, a 

machine learning algorithm to update a process for automatically analyzing one or more of the 

medical images using accumulated image data in the database, [e.g., wherein the automatically 

analyzing the one or more medical images in (iii) and/or (v) above comprises any one or more of 

(a) to (d) as follows: (a) automatically fusing the (e.g., PET, SPECT, CT, MRI, and/or US) 

image(s) of the tissue; (b) geographically identifying one or more organs, organ structures, sub­

organs, organ regions, and/or other regions of the imaged tissue of the patient and production of 

a 3D image of the geographically identified tissue with PET, SPECT, CT, MRI, and/or US data 

overlaid; ( c) computing risk information comprising one or more risk indices, a risk field, or a 

risk map using data from the database, the image(s) of the tissue, and/or the 3D image in (b); and 

( d) using the risk information computed in ( c) ( e.g., and data from the database) to produce a 3D 

risk picture for the patient]. 

[0033] In certain embodiments, the medical images in the database comprise a series of 

medical images of a first patient taken over time ( e.g., over the course of multiple visits to one or 

more doctors), and wherein the method comprises determining a value of at least a first risk 

index for each medical image of the series, thereby tracking determined values of at least the first 

risk index over time. 

[0034] In certain embodiments, the receiving and storing of the medical images comprises 

repeatedly receiving and storing, over time, a plurality of medical images of the first patient, 
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each obtained at a different time ( e.g., at a different visit to one or more doctors), to obtain the 

series of medical images of the first patient. 

[0035] In certain embodiments, the medical images comprise a single-photon emission 

computerized tomography (SPECT) scan of a first patient obtained (e.g., to identify one or more 

hotspots) following administration to the first patient of an imaging agent comprising 1404 

labeled with 99mTc, and a computed tomography (CT) scan (e.g., to identify anatomical features) 

of the first patient, wherein the method comprises overlaying the SPECT scan with the CT scan 

to create a composite image (SPECT-CT) of the first patient. 

[0036] In certain embodiments, the medical images comprises a positron emission 

tomography (PET) scan of a first patient obtained following administration to the first patient of 

an imaging agent comprising [18F]DCFPyL (DCFPyL labeled with 18F), and a CT scan of the 

first patient, wherein the method comprises overlaying the PET scan with the CT scan to create a 

composite image (PET-CT) of the first patient. 

[0037] In certain embodiments, the medical images comprise a whole-body scan ( e.g., 

including anterior and posterior views) of a first patient made with a gamma camera following 

administration to the first patient of an imaging agent comprising technetium 99m 

methylenediphosphonate (99mTc MDP). 

[0038] In certain embodiments, the medical images comprise a composite image of a first 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image (e.g., 

a SPECT scan; e.g., a PET scan) acquired at substantially the same time and following 

administration to the first patient of an imaging agent comprising a Prostate Specific Membrane 

Antigen (PSMA) binding agent comprising a radionuclide, wherein the method comprises 

automatically analyzing the composite image by: (a) using the composite image to 

- 13 -

9285898vl 

Page 34 of 310 MIM Ex1004



Attorney Docket No. 201 0358-0260 

geographically identify a 3D boundary for each of one or more regions of imaged tissue [ e.g., 

organs (e.g., a prostate; e.g., a liver; e.g., lungs or a lung; e.g., lymph nodes), organ structures, 

sub-organs, organ regions, and/or other regions (e.g., one or more particular bones; e.g., a 

skeletal region of the patient), e.g., regions of interest] within the nuclear medicine image (e.g., 

such that portions of the nuclear medicine image falling within and/or outside of the 3D 

boundaries can be differentiated from each other); and (c) computing (i) a value of each of one or 

more risk indices and/or a (ii) risk map using the nuclear medicine image with the identified 3D 

boundaries of the one or more region(s). 

[0039] In certain embodiments, step ( c) comprises, for at least one risk index of the one or 

more risk indices, computing the value of the risk index by: determining, for each of the one or 

more regions, a corresponding cancerous tissue level within the region based on intensity values 

of the nuclear medicine image within the 3D boundary of the region (e.g., by identifying within 

the nuclear medicine image, a plurality of hotspots within the 3D boundary of the region and 

computing a total number of and/or a total volume of the identified hotspots); and computing the 

value of the risk index based on the determined cancerous tissue levels within the one or more 

reg10ns. 

[0040] 

[0041] 

In certain embodiments, the nuclear medicine image is a SPECT scan. 

In certain embodiments, the imaging agent comprises a metal chelated to the PSMA 

binding agent, and wherein the metal is the radionuclide [e.g., wherein the metal is a radioisotope 

of technetium (Tc) (e.g., wherein the metal is technetium-99m (99mTc)); e.g., wherein the metal is 

a radioisotope of rhenium (Re) (e.g., wherein the metal is rhenium-188 {188Re); e.g., wherein the 

metal is rhenium-186 {186Re)); e.g., wherein the metal is a radioisotope of yttrium (Y) (e.g., 

wherein the metal is 90Y); e.g., wherein the metal is a radioisotope of lutetium (Lu)(e.g., wherein 
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the metal is 177Lu); e.g., wherein the metal is a radioisotope of gallium (Ga) (e.g., wherein the 

metal is 68Ga; e.g., wherein the metal is 67 Ga); e.g., wherein the metal is a radioisotope of indium 

(e.g., min); e.g., wherein the metal is a radioisotope of copper (Cu) (e.g., wherein the metal is 

[0042] 

[0043] 

[0044] 

In certain embodiments, the imaging agent comprises 99mTc-MIP-1404. 

In certain embodiments, the nuclear medicine image is a PET scan. 

In certain embodiments, the radionuclide is a radioisotope of a halogen [e.g., a 

d• • f fl • ( 1sF) d. • f • d. ( 1231 1241 1251 ra 101sotope o uonne e.g., ; e.g., a ra 101sotope o 10 me e.g., ; e.g., ; e.g., ; 

126 131) d.. fb . ( 75 76 n so e.g., I; e.g., I ; e.g., a ra 101sotope o romme e.g., Br; e.g., Br; e.g., Br; e.g., Br; 

somB s2B s3B ) d" • f • ( 211A )] e.g., r; e.g., r; e.g., r , e.g., a ra 101sotope o astatme e.g., t . 

[0045] In certain embodiments, the imaging agent comprises [18F]DCFPyL (DCFPyL 

labeled with 18F). 

[0046] 

[0047] 

In certain embodiments, the radionuclide is a radioisotope of gallium (Ga)(e.g., 68Ga) 

In certain embodiments, the medical images comprise a nuclear medicine image ( e.g., 

a whole-body scan made with a gamma camera) of a first patient obtained following 

administration to the first patient of an imaging agent comprising a radionuclide ( e.g., 

99mTc)(e.g., wherein the imaging agent comprises 99mTc MDP), wherein the method comprises 

automatically analyzing the nuclear medicine image by: (a) geographically identifying a 

boundary (e.g., a 2D boundary; e.g., a 3D boundary) for each of one or more regions of imaged 

tissue [e.g., organs (e.g., a prostate; e.g., a liver; e.g., lungs or a lung; e.g., lymph nodes), organ 

structures, sub-organs, organ regions, and/or other regions (e.g., one or more particular bones; 

e.g., a skeletal region of the patient), e.g., regions of interest] within the nuclear medicine image 

(e.g., such that portions of the nuclear medicine image falling within and/or outside of the 3D 
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boundaries can be differentiated from each other); and (c) computing (i) a value of each of one or 

more risk indices and/or (ii) a risk map using the nuclear medicine image with the identified 

boundaries of the one or more region(s). 

[0048] In certain embodiments, step ( c) comprises, for at least one risk index of the one or 

more risk indices, computing the value of the risk index by: determining, for each of the one or 

more regions, a corresponding cancerous tissue level within the region based on intensity values 

of the nuclear medicine image within the boundary of the region (e.g., by identifying within the 

nuclear medicine image, a plurality of hotspots within the 3D boundary of the region and 

computing a total number of and/or a total volume of the identified hotspots); and computing the 

value of the risk index based on the determined cancerous tissue levels within the one or more 

reg10ns. 

[0049] 

[0050] 

In certain embodiments, the processor is a processor of a cloud-based system. 

In certain embodiments, the processor is a processor of one or more network or 

Internet host servers. 

[0051] In another aspect, the invention is directed to a system comprising: a processor (e.g., 

of a network or Internet host server or of a portable computing device); and a memory having 

instructions stored thereon, wherein the instructions, when executed by the processor, cause the 

processor to generate and cause display of an interactive graphical user interface (GUI) element 

(e.g., cause display of the GUI element on a laptop computer or on a remote computing device, 

e.g., via a mobile app ), the GUI element having user-selectable and/or user-adjustable graphical 

controls (e.g., slider bars, option buttons, text bars, drop-down boxes, windows, animations, 

and/or any other GUI widget) for selecting and/or adjusting a digital presentation of a 3D risk 

picture of a patient for comparison with reference images ( e.g., for use in communication of 
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results to patient as a decision-making support) caused to be displayed by the processor(e.g., 

wherein the reference images displayed to the user or presented for selection by the user are 

tunable according to one or more predetermined variables associated with the patient, e.g., 

patient age, time since diagnosis, prior treatment, and/or future treatment). 

[0052] In certain embodiments, the interactive GUI element is produced from medical 

images of the patient [e.g., comprising one or more of the following: targeted PET images, 

targeted SPECT images, magnetic resonance (MR) images, ultrasound (US) images, gamma 

camera (i.e. scintillation camera) images, and combinations, fusions, or derivatives of any of the 

above] and/or other images or information (e.g., other images received and stored in the database 

of the network-based decision support system of any of the aspects and/or embodiments 

described herein). 

[0053] In another aspect, the invention is directed to a method for tracking prostate cancer 

progression and treatment efficacy over time, for one or more patient(s), the method comprising: 

(a) repeatedly receiving and storing in a database, over time, by a processor of a computing 

device ( e.g., a server computing device), a plurality of medical images for each of the one or 

more patient(s) to obtain, for each of the one or more patient(s), a series of medical images taken 

over time ( e.g., over the course of multiple visits to one or more doctors); (b) for each of the one 

or more patient(s), automatically analyzing, by the processor, the series of medical images for 

the patient to determine values of one or more risk indices [ e.g., the values of the one or more 

risk indices corresponding to numeric values indicative of prostate cancer state and/or 

progression in the patient (e.g., numeric values identifying a particular cancer stage; e.g., 

numeric values corresponding to a determined overall survival rate for the patient)] for each 

medical image of the series, thereby tracking determined values of the one or more risk indices 
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over a course prostate cancer progression and treatment for the patient; and ( c) for each of the 

one or more patient(s), storing, by the processor, the determined values of the one or more risk 

indices for the patient for further processing and/or causing, by the processor, display of a 

graphical representation of the determined values of the one or more risk indices for the patient 

( e.g., causing display of a graph showing variation in the determined values of the one or more 

risk indices for the patient over time). 

[0054] In certain embodiments, the series of medical images for a particular patient of the 

one or more patient(s) comprises: (i) a first image subseries comprising one or more medical 

images obtained using a first nuclear imaging modality (e.g., SPECT scans; e.g., composite 

SPECT-CT images) each following administration to the particular patient of a first 

radiopharmaceutical (e.g., 99mTc-MIP-1404) (e.g., wherein the first radiopharmaceutical 

facilitates imaging of localized disease, e.g., localized prostate cancer); and (ii) a second image 

sub series comprising one or more medical images obtained using a second nuclear imaging 

modality (e.g., PET scans; e.g., composite PET-CT images; e.g., whole-body scans) each 

following administration to the particular patient of a second radiopharmaceutical ( e.g., 

[18F]DCFPyL; e.g., 99mTc MDP) (e.g., wherein the second radiopharmaceutical facilitates 

imaging of metastatic disease, e.g., metastatic prostate cancer), such that the values of the one or 

more risk indices determined in step (b) for the particular patient comprise a first sub series of 

values of a first risk index determined by automated analysis of the first image sub series and a 

second sub series of values of a second risk index determined by automated analysis of the 

second image subseries. 

[0055] In certain embodiments, the medical images of first image sub series are obtained over 

a first period of time, when prostate cancer of the particular patient is localized (e.g., 
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substantially localized to a prostate of the particular patient), and the medical images of the 

second image sub series are obtained over a second period of time, when prostate cancer of the 

particular patient is metastatic (e.g., having spread to regions of the patient outside of the 

prostate). 

[0056] In certain embodiments, the first image subseries comprises one or more composite 

SPECT-CT image(s), each composite SPECT-CT image comprising a CT scan overlaid with a 

SPECT scan acquired at substantially the same time; the second image subseries comprises one 

or more composite PET-CT image(s), each composite PET-CT image comprising a CT scan 

overlaid with a PET scan acquired at substantially the same time; and step (b) comprises: 

automatically analyzing each of the one or more composite SPECT-CT images by: using the 

composite SPECT-CT image to geographically identify a 3D boundary of a prostate region ( e.g., 

corresponding to a prostate of the patient) within the SPECT scan of the composite SPECT-CT 

image (e.g., such that portions of the nuclear medicine image falling within and/or outside of the 

3D boundary of the prostate region can be differentiated from each other); and computing a 

value of the first risk index using the SPECT scan with the identified 3D boundary of the 

prostate region (e.g., computed based on a region of the SPECT scan corresponding to the 

identified 3D boundary of the prostate region); and automatically analyzing each of the one or 

more composite PET-CT images by: using the composite PET-CT image to geographically 

identify a 3D boundary of one or more metastatic regions within the PET scan of the composite 

PET-CT image, the one or metastatic regions including regions corresponding to patient tissue 

locations outside of the prostate [e.g., organs (e.g., a prostate; e.g., a liver; e.g., lungs or a lung; 

e.g., lymph nodes), organ structures, sub-organs, organ regions, and/or other regions (e.g., one or 

more particular bones; e.g., a skeletal region corresponding to the patient's skeleton), e.g., 
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regions of interest] (e.g., such that portions of the PET imaging scan falling within and/or outside 

of the 3D boundaries of the one or more metastatic region(s) can be differentiated from each 

other); and computing a value of the second risk index using the PET scan with the identified 3D 

boundaries of the one or more metastatic region(s). 

[0057] In certain embodiments, the first image subseries comprises one or more composite 

SPECT-CT image(s), each composite SPECT-CT image comprising a CT scan overlaid with a 

SPECT scan acquired at substantially the same time; the second image subseries comprises one 

or more whole-body scan(s ); and step (b) comprises: automatically analyzing each of the one or 

more composite SPECT-CT images by: using the composite SPECT-CT image to geographically 

identify a 3D boundary of a prostate region (e.g., corresponding to a prostate of the patient) 

within the SPECT scan of the composite SPECT-CT image ( e.g., such that portions of the 

nuclear medicine image falling within and/or outside of the 3D boundary of the prostate region 

can be differentiated from each other); and computing a value of the first risk index using the 

SPECT scan with the identified 3D boundary of the prostate region (e.g., computed based on a 

region of the SPECT scan corresponding to the identified 3D boundary of the prostate region); 

and automatically analyzing each of the one or more whole-body scan(s) by: geographically 

identifying a boundary of one or more metastatic regions within the whole-body scan, the one or 

metastatic regions including regions corresponding to patient tissue locations outside of the 

prostate [(e.g., one or more particular bones; e.g., a skeletal region corresponding to the patient's 

skeleton), e.g., regions of interest] ( e.g., such that portions of the whole-body scan falling within 

and/or outside of the boundaries of the one or more metastatic region(s) can be differentiated 

from each other); and computing a value of the second risk index using the PET scan with the 

identified 3D boundaries of the one or more metastatic region(s). 
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[0058] In another aspect, the invention is directed to a system for tracking prostate cancer 

progression and treatment efficacy over time, for one or more patient(s), the system comprising: 

a processor ( e.g., of a network or Internet host server); and a memory having instructions stored 

thereon, wherein the instructions, when executed by the processor, cause the processor to: (a) 

repeatedly receive and store in a database, over time, a plurality of medical images for each of 

the one or more patient(s) to obtain, for each of the one or more patient(s), a series of medical 

images taken over time (e.g., over the course of multiple visits to one or more doctors); (b) for 

each of the one or more patient(s ), automatically analyze the series of medical images for the 

patient to determine values of one or more risk indices [e.g., the values of the one or more risk 

indices corresponding to numeric values indicative of prostate cancer state and/or progression in 

the patient (e.g., numeric values identifying a particular cancer stage; e.g., numeric values 

corresponding to a determined overall survival rate for the patient)] for each medical image of 

the series, thereby tracking determined values of the one or more risk indices over a course 

prostate cancer progression and treatment for the patient; and ( c) for each of the one or more 

patient(s), store the determined values of the one or more risk indices for the patient for further 

processing and/or cause display of a graphical representation of the determined values of the one 

or more risk indices for the patient ( e.g., causing display of a graph showing variation in the 

determined values of the one or more risk indices for the patient over time). 

[0059] In certain embodiments, the series of medical images for a particular patient of the 

one or more patient(s) comprises: (i) a first image subseries comprising one or more medical 

images obtained using a first nuclear imaging modality (e.g., SPECT scans; e.g., composite 

SPECT-CT images) each following administration to the particular patient of a first 

radiopharmaceutical (e.g., 99mTc-MIP-1404) (e.g., wherein the first radiopharmaceutical 
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facilitates imaging of localized disease, e.g., localized prostate cancer); and (ii) a second image 

sub series comprising one or more medical images obtained using a second nuclear imaging 

modality (e.g., PET scans; e.g., composite PET-CT images; e.g., whole-body scans) each 

following administration to the particular patient of a second radiopharmaceutical (e.g., 

[18F]DCFPyL; e.g., 99mTc MDP) (e.g., wherein the second radiopharmaceutical facilitates 

imaging of metastatic disease, e.g., metastatic prostate cancer), such that the values of the one or 

more risk indices determined in step (b) for the particular patient comprise a first sub series of 

values of a first risk index determined by automated analysis of the first image sub series and a 

second sub series of values of a second risk index determined by automated analysis of the 

second image subseries. 

[0060] In certain embodiments, the medical images of first image sub series are obtained over 

a first period of time, when prostate cancer of the particular patient is localized (e.g., 

substantially localized to a prostate of the particular patient), and the medical images of the 

second image sub series are obtained over a second period of time, when prostate cancer of the 

particular patient is metastatic (e.g., having spread to regions of the patient outside of the 

prostate). 

[0061] In certain embodiments, the first image subseries comprises one or more composite 

SPECT-CT image(s), each composite SPECT-CT image comprising a CT scan overlaid with a 

SPECT scan acquired at substantially the same time; the second image subseries comprises one 

or more composite PET-CT image(s), each composite PET-CT image comprising a CT scan 

overlaid with a PET scan acquired at substantially the same time; and the instructions cause the 

processor to, at step (b ): automatically analyze each of the one or more composite SPECT-CT 

images by: using the composite SPECT-CT image to geographically identify a 3D boundary of a 
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prostate region (e.g., corresponding to a prostate of the patient) within the SPECT scan of the 

composite SPECT-CT image ( e.g., such that portions of the nuclear medicine image falling 

within and/or outside of the 3D boundary of the prostate region can be differentiated from each 

other); and computing a value of the first risk index using the SPECT scan with the identified 3D 

boundary of the prostate region (e.g., computed based on a region of the SPECT scan 

corresponding to the identified 3D boundary of the prostate region); and automatically analyze 

each of the one or more composite PET-CT images by: using the composite PET-CT image to 

geographically identify a 3D boundary of one or more metastatic regions within the PET scan of 

the composite PET-CT image, the one or metastatic regions including regions corresponding to 

patient tissue locations outside of the prostate [e.g., organs (e.g., a prostate; e.g., a liver; e.g., 

lungs or a lung; e.g., lymph nodes), organ structures, sub-organs, organ regions, and/or other 

regions (e.g., one or more particular bones; e.g., a skeletal region corresponding to the patient's 

skeleton), e.g., regions of interest] (e.g., such that portions of the PET imaging scan falling 

within and/or outside of the 3D boundaries of the one or more metastatic region(s) can be 

differentiated from each other); and computing a value of the second risk index using the PET 

scan with the identified 3D boundaries of the one or more metastatic region(s). 

[0062] In certain embodiments, the first image subseries comprises one or more composite 

SPECT-CT image(s), each composite SPECT-CT image comprising a CT scan overlaid with a 

SPECT scan acquired at substantially the same time; the second image subseries comprises one 

or more whole-body scan(s ); and the instructions cause the processor to, at step (b ): 

automatically analyze each of the one or more composite SPECT-CT images by: using the 

composite SPECT-CT image to geographically identify a 3D boundary of a prostate region ( e.g., 

corresponding to a prostate of the patient) within the SPECT scan of the composite SPECT-CT 
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image (e.g., such that portions of the nuclear medicine image falling within and/or outside of the 

3D boundary of the prostate region can be differentiated from each other); and computing a 

value of the first risk index using the SPECT scan with the identified 3D boundary of the 

prostate region (e.g., computed based on a region of the SPECT scan corresponding to the 

identified 3D boundary of the prostate region); and automatically analyze each of the one or 

more whole-body scan(s) by: geographically identifying a boundary of one or more metastatic 

regions within the whole-body scan, the one or metastatic regions including regions 

corresponding to patient tissue locations outside of the prostate [(e.g., one or more particular 

bones; e.g., a skeletal region corresponding to the patient's skeleton), e.g., regions of interest] 

(e.g., such that portions of the whole-body scan falling within and/or outside of the boundaries of 

the one or more metastatic region(s) can be differentiated from each other); and computing a 

value of the second risk index using the PET scan with the identified 3D boundaries of the one or 

more metastatic region(s). 

[0063] Embodiments described with respect to one aspect of the invention may be, applied to 

another aspect of the invention ( e.g., features of embodiments described with respect to one 

independent claim, e.g., a method claim, are contemplated to be applicable to other embodiments 

of other independent claims, e.g., a system claim, and vice versa). 
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Brief Description of the Drawings 

[0064] The foregoing and other objects, aspects, features, and advantages of the present 

disclosure will become more apparent and better understood by referring to the following 

description taken in conjunction with the accompanying drawings, in which: 

[0065] FIG. I is a screenshot of a graphical user interface (GUI) showing mobile app icons 

for three cloud-based services, according to illustrative embodiments. 

[0066] FIG. 2 is a schematic showing the relationship between a platform and a computing 

device (e.g., personal computer or mobile computing device, e.g., smart phone) running an 

application, according to illustrative embodiments of the invention. 

[0067] FIG. 3 is a screenshot of a GUI window in the BSI Cloud application (displayed to a 

user) that allows a user to enter information about a patient and upload and/or access medical 

images for the patient, e.g., series of images obtained over a period of time, according to an 

illustrative embodiment. 

[0068] FIG. 4 is a screenshot of a GUI window in the BSI Cloud application showing 

representative full body gamma camera images showing hotspots automatically identified by the 

system, with corresponding overall computed BSI values for a particular image set obtained at a 

given time, according to an illustrative embodiment. 

[0069] FIG. 5 is a screenshot of a GUI window in the BSI Cloud application showing an 

automatically or semi-automatically generated radiologist report, which can be signed and dated 

by a radiologist, according to an illustrative embodiment. 

[0070] FIG. 6 is a block diagram showing a set of functionalities offered by the a cloud-

based platform and supported graphical user interface (GUI) decision-making tools described 

herein, according to an illustrative embodiment. 

- 25 -

9285898vl 

Page 46 of 310 MIM Ex1004



Attorney Docket No. 201 0358-0260 

[0071] FIG. 7 is a block diagram of an exemplary cloud computing environment, used in 

certain embodiments. 

[0072] FIG. 8 is a block diagram of an example computing device and an example mobile 

computing device used in certain embodiments. 

[0073] FIG. 9 is block diagram of an example architecture for implementing the cloud based 

platform described herein, according to an illustrative embodiment. 

[0074] FIG. 10 is a schematic showing stages of prostate cancer progression, along with 

various therapies and diagnostic imaging modalities appropriate for various disease states, 

according to an illustrative embodiment. 

[0075] FIG. 11 is a block flow diagram of a process for tracking prostate cancer progression 

and treatment efficacy over time, according to an illustrative embodiment. 

[0076] The features and advantages of the present disclosure will become more apparent 

from the detailed description set forth below when taken in conjunction with the drawings, in 

which like reference characters identify corresponding elements throughout. In the drawings, 

like reference numbers generally indicate identical, functionally similar, and/or structurally 

similar elements. 

Detailed Description 

[0077] It is contemplated that systems, devices, methods, and processes of the claimed 

invention encompass variations and adaptations developed using information from the 

embodiments described herein. Adaptation and/or modification of the systems, devices, 

methods, and processes described herein may be performed by those of ordinary skill in the 

relevant art. 
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[0078] Throughout the description, where articles, devices, and systems are described as 

having, including, or comprising specific components, or where processes and methods are 

described as having, including, or comprising specific steps, it is contemplated that, additionally, 

there are articles, devices, and systems of the present invention that consist essentially of, or 

consist of, the recited components, and that there are processes and methods according to the 

present invention that consist essentially of, or consist of, the recited processing steps. 

[0079] It should be understood that the order of steps or order for performing certain action is 

immaterial so long as the invention remains operable. Moreover, two or more steps or actions 

may be conducted simultaneously. 

[0080] The mention herein of any publication, for example, in the Background section, is not 

an admission that the publication serves as prior art with respect to any of the claims presented 

herein. The Background section is presented for purposes of clarity and is not meant as a 

description of prior art with respect to any claim. 

[0081] Headers are provided for the convenience of the reader- the presence and/or 

placement of a header is not intended to limit the scope of the subject matter described herein. 

A. Medical Imaging Modalities, Associated Radiopharmaceuticals, and Computed Risk 

Indices 

[0082] FIG. I shows mobile app icons I 00 for three cloud-based services, according to 

illustrative embodiments. As described in the following, the cloud-based services of the 

platform described herein provide for processing and analysis of medical images in a fully 

automated fashion and/or in combination with a user interaction (e.g., in a semi-automated 

fashion). The medical images include nuclear medicine images, obtained using a nuclear 
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imaging modality such as whole-body scans with a gamma camera, Positron Emission 

Tomography (PET) scans, and Single-Photon Emission Tomography (SPECT) scans. 

[0083] In certain embodiments, nuclear medicine images use imaging agents comprising 

radiopharmaceuticals. Nuclear medicine images are obtained following administration of a 

radiopharmaceutical to a patient, and provide information regarding the distribution of the 

radiopharmaceutical within the patient. Radiopharmaceuticals are compounds that comprise a 

radionuclide. 

[0084] As used herein, "radionuclide" refers to a moiety comprising a radioactive isotope of 

at least one element. Exemplary suitable radionuclides include but are not limited to those 

described herein. In some embodiments, a radionuclide is one used in positron emission 

tomography (PET). In some embodiments, a radionuclide is one used in single-photon emission 

computed tomography (SPECT). In some embodiments, a non-limiting list of radionuclides 

• l d 99mT 1111 64C 67G 68G 1s6R 1ssR 153S 1nL 67C 1231 1241 1251 1261 1311 inc u es c, n, u, a, a, e, e, m, u, u, , , , , , 

llc 13N 150 18p 153s 166H 177L 149p 90y 213B· 103Pd 109Pd 159Gd 140L 198A 199A , , , , m, o, u, m, , 1, , , , a, u, u, 

169Yb 175Yb 165D 166D 105Rh 111A 89z 225A s2Rb 75B 76B nB soB somB s2B 83B , , y, y, , g, r, c, , r, r, r, r, r, r, r, 

211At and 192Ir. 

[0085] As used herein, the term "radiopharmaceutical" refers to a compound comprising a 

radionuclide. In certain embodiments, radiopharmaceuticals are used for diagnostic and/or 

therapeutic purposes. In certain embodiments, radiopharmaceuticals include small molecules 

that are labeled with one or more radionuclide(s), antibodies that are labeled with one or more 

radionuclide(s), and antigen-binding portions of antibodies that are labeled with one or more 

radionuclide(s ). 
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[0086] Nuclear medicine images (e.g., PET scans; e.g., SPECT scans; e.g., whole-body 

scans; e.g. composite PET-CT images; e.g., composite SPECT-CT images) detect radiation 

emitted from the radionuclides of radiopharmaceuticals to form an image. The distribution of a 

particular radiopharmaceutical within a patient may be determined by biological mechanisms 

such as blood flow or perfusion, as well as by specific enzymatic or receptor binding 

interactions. Different radiopharmaceuticals may be designed to take advantage of different 

biological mechanisms and/or particular specific enzymatic or receptor binding interactions and 

thus, when administered to a patient, selectively concentrate within particular types of tissue 

and/or regions within the patient. Greater amounts of radiation are emitted from regions within 

the patient that have higher concentrations of radiopharmaceutical than other regions, such that 

these regions appear brighter in nuclear medicine images. Accordingly, intensity variations 

within a nuclear medicine image can be used to map the distribution of radiopharmaceutical 

within the patient. This mapped distribution of radiopharmaceutical within the patient can be 

used to, for example, infer the presence of cancerous tissue within various regions of the 

patient's body. 

[0087] For example, upon administration to a patient, technetium 99m 

methylenediphosphonate (99mTc MDP) selectively accumulates within the skeletal region of the 

patient, in particular at sites with abnormal osteogenesis associated with malignant bone lesions. 

The selective concentration of radiopharmaceutical at these sites produces identifiable hotspots -

localized regions of high intensity in nuclear medicine images. Accordingly, presence of 

malignant bone lesions associated with metastatic prostate cancer can be inferred by identifying 

such hotspots within a whole-body scan of the patient. As described in the following, risk 

indices that correlate with patient overall survival and other prognostic metrics indicative of 
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disease state, progression, treatment efficacy, and the like, can be computed based on automated 

analysis of intensity variations in whole-body scans obtained following administration of 99mTc 

MDP to a patient. In certain embodiments, other radiopharmaceuticals can also be used in a 

similar fashion to 99mTc MDP. 

[0088] In certain embodiments, the particular radiopharmaceutical used depends on the 

particular nuclear medicine imaging modality used. For example 18F sodium fluoride (NaF) also 

accumulates in bone lesions, similar to 99mTc MDP, but can be used with PET imaging. In 

certain embodiments, PET imaging may also utilize a radioactive form of the vitamin choline, 

which is readily absorbed by prostate cancer cells. 

[0089] In certain embodiments, radiopharmaceuticals that selectively bind to particular 

proteins or receptors of interest - particularly those whose expression is increased in cancerous 

tissue may be used. Such proteins or receptors of interest include, but are not limited to tumor 

antigens, such as CEA, which is expressed in colorectal carcinomas, Her2/neu, which is 

expressed in multiple cancers, BRCA I and BRCA 2, expressed in breast and ovarian cancers; 

and TRP-1 and -2, expressed in melanoma. 

[0090] For example, human prostate-specific membrane antigen (PSMA) is upregulated in 

prostate cancer, including metastatic disease. PSMA is expressed by virtually all prostate 

cancers and its expression is further increased in poorly differentiated, metastatic and hormone 

refractory carcinomas. Accordingly, radiopharmaceuticals corresponding to PSMA binding 

agents (e.g., compounds that a high affinity to PSMA) labelled with one or more radionuclide(s) 

can be used to obtain nuclear medicine images of a patient from which the presence and/or state 

of prostate cancer within a variety of regions ( e.g., including, but not limited to skeletal regions) 

of the patient can be assessed. In certain embodiments, nuclear medicine images obtained using 
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PSMA binding agents are used to identify the presence of cancerous tissue within the prostate, 

when the disease is in a localized state. In certain embodiments, nuclear medicine images 

obtained using radiopharmaceuticals comprising PSMA binding agents are used to identify the 

presence of cancerous tissue within a variety of regions that include not only the prostate, but 

also other organs and tissue regions such as lungs, lymph nodes, and bones, as is relevant when 

the disease is metastatic. 

[0091] In particular, upon administration to a patient, radionuclide labelled PSMA binding 

agents selectively accumulate within cancerous tissue, based on their affinity to PSMA. In a 

similar manner to that described above with regard to 99mTc MDP, the selective concentration of 

radionuclide labelled PSMA binding agents at particular sites within the patient produces 

detectable hotspots in nuclear medicine images. As PSMA binding agents concentrate within a 

variety of cancerous tissues and regions of the body expressing PSMA, localized cancer within a 

prostate of the patient and/or metastatic cancer in various regions of the patient's body can be 

detected, and evaluated. As described in the following, risk indices that correlate with patient 

overall survival and other prognostic metrics indicative of disease state, progression, treatment 

efficacy, and the like, can be computed based on automated analysis of intensity variations in 

nuclear medicine images obtained following administration of a PSMA binding agent 

radiopharmaceutical to a patient. 

[0092] A variety of radionuclide labelled PSMA binding agents may be used as 

radiopharmaceutical imaging agents for nuclear medicine imaging to detect and evaluate prostate 

cancer. In certain embodiments, the particular radionuclide labelled PSMA binding agent that is 

used depends on factors such as the particular imaging modality (e.g., PET; e.g., SPECT) and the 

particular regions (e.g., organs) of the patient to be imaged. For example, certain radionuclide 
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labelled PSMA binding agents are suited for PET imaging, while others are suited for SPECT 

imaging. For example, certain radionuclide labelled PSMA binding agents facilitate imaging a 

prostate of the patient, and are used primarily when the disease is localized, while others 

facilitate imaging organs and regions throughout the patient's body, and are useful for evaluating 

metastatic prostate cancer. 

[0093] A variety of PSMA binding agents and radionuclide labelled versions thereof are 

described in U.S. Patent Nos. 8,778,305, 8,211,401, and 8,962,799, each of which are 

incorporated herein by reference in their entireties. 

Ai PET Imaging Radionuclide Labelled PSMA Binding Agents 

[0094] In certain embodiments, the radionuclide labelled PSMA binding agent is a 

radionuclide labelled PSMA binding agent appropriate for PET imaging. 

[0095] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

[18F]DCFPyL (also referred to as PyL 1M; also referred to as DCFPyL-18F): 

[ l 8F]DCFPy L, 

or a pharmaceutically acceptable salt thereof. 

[0096] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

[18F]DCFBC: 
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[ l 8F]DCFBC, 

or a pharmaceutically acceptable salt thereof. 

[0097] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

68Ga-PSMA-HBED-CC (also referred to as 68Ga-PSMA-l l): 

O:<:,/Ct t~,~r·O"' 

,J ,-> _, NO:)M_G•"' 0 

_(I --- o--- )()/ ____ ) __ ~/•.,,-·--/ ··1r ~: 
O", ... OH ,r· 

,.-,•··· 

68Ga-PSMA-HBED-CC 
' 

or a pharmaceutically acceptable salt thereof. 

[0098] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

PSMA-617: 
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:-•·'···'··,; ..... ; 

(),:::.--rt' .. , ..... ,.) 

PSMA-617, 

or a pharmaceutically acceptable salt thereof. In certain embodiments, the radionuclide 

labelled PSMA binding agent comprises 68Ga-PSMA-617, which is PSMA-617 labelled with 

68Ga, or a pharmaceutically acceptable salt thereof. In certain embodiments, the radionuclide 

labelled PSMA binding agent comprises 177Lu-PSMA-617, which is PSMA-617 labelled with 

177Lu, or a pharmaceutically acceptable salt thereof. 

[0099] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

PSMA-I&T: 

9285898vl 

PSMA-I&T, 
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[00100] or a pharmaceutically acceptable salt thereof. In certain embodiments, the 

radionuclide labelled PSMA binding agent comprises 68Ga-PSMA-I&T, which is PSMA-I&T 

labelled with 68Ga, or a pharmaceutically acceptable salt thereof. 

[00101] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

PSMA-1007: 

:( ~; 
i>:y--1 ::,:,,r ., ~ ___ J l! 

N~..: (/J'"(::~1 

~:;•::A •• N~~ 
_j 

PSMA-1007, 

(.i p 
,,·."·N _.:•.:·"-.·~t····(:,~.; 

ii \: : 
'···1,('·'··F 

[00102] or a pharmaceutically acceptable salt thereof. In certain embodiments, the 

radionuclide labelled PSMA binding agent comprises 18F-PSMA-1007, which is PSMA-1007 

labelled with 18F, or a pharmaceutically acceptable salt thereof. 

A.ii SPECT Imaging Radionuclide Labelled PSMA Binding Agents 

[00103] In certain embodiments, the radionuclide labelled PSMA binding agent is a 

radionuclide labelled PSMA binding agent appropriate for SPECT imaging. 

[00104] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

1404 (also referred to as MIP-1404): 
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1404, 

or a pharmaceutically acceptable salt thereof. 

[00105] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

1405 (also referred to as MIP-1405): 

1405, 

or a pharmaceutically acceptable salt thereof. 
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[00106] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

1427 (also referred to as MIP-1427): 

1427, 

or a pharmaceutically acceptable salt thereof. 

[00107] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

1428 (also referred to as MIP-1428): 

9285898vl 

1428, 

or a pharmaceutically acceptable salt thereof. 
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[00108] In certain embodiments, the PSMA binding agent is labelled with a radionuclide by 

chelating it to a radioisotope of a metal [ e.g., a radioisotope of technetium (Tc) ( e.g., technetium-

99m (99mTc)); e.g., a radioisotope ofrhenium (Re) (e.g., rhenium-188 (188Re); e.g., rhenium-186 

{186Re)); e.g., a radioisotope of yttrium (Y) (e.g., 90
Y); e.g., a radioisotope of lutetium (Lu)(e.g., 

177Lu ); e.g., a radioisotope of gallium (Ga) ( e.g., 68Ga; e.g., 67 Ga); e.g., a radioisotope of indium 

(e.g., min); e.g., a radioisotope of copper (Cu) (e.g., 67Cu)]. 

[00109] In certain embodiments, 1404 is labelled with a radionuclide (e.g., chelated to a 

radioisotope of a metal). In certain embodiments, the radionuclide labelled PSMA binding agent 

comprises 99mTc-MIP-1404, which is 1404 labelled with (e.g., chelated to) 99mTc: 

99mTc-MIP- l 404, 

or a pharmaceutically acceptable salt thereof. In certain embodiments, 1404 may be 

chelated to other metal radioisotopes [e.g., a radioisotope ofrhenium (Re) (e.g., rhenium-188 

(188Re); e.g., rhenium-186 (186Re)); e.g., a radioisotope of yttrium (Y) (e.g., 90
Y); e.g., a 

radioisotope of lutetium (Lu)(e.g., 177Lu); e.g., a radioisotope of gallium (Ga) (e.g., 68Ga; e.g., 
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67Ga); e.g., a radioisotope of indium (e.g., min); e.g., a radioisotope of copper (Cu) (e.g., 67Cu)] 

to form a compound having a structure similar to the structure shown above for 99mTc-MIP-1404, 

with the other metal radioisotope substituted for 99mTc. 

[00110] In certain embodiments, 1405 is labelled with a radionuclide (e.g., chelated to a 

radioisotope of a metal). In certain embodiments, the radionuclide labelled PSMA binding agent 

comprises 99mTc-MIP-1405, which is 1405 labelled with (e.g., chelated to) 99mTc: 

99mTc-MIP-1405, 

or a pharmaceutically acceptable salt thereof. In certain embodiments, 1405 may be 

chelated to other metal radioisotopes [e.g., a radioisotope ofrhenium (Re) (e.g., rhenium-188 

(188Re); e.g., rhenium-186 (186Re)); e.g., a radioisotope of yttrium (Y) (e.g., 90Y); e.g., a 

radioisotope of lutetium (Lu)(e.g., 177Lu); e.g., a radioisotope of gallium (Ga) (e.g., 68Ga; e.g., 

67Ga); e.g., a radioisotope of indium (e.g., min); e.g., a radioisotope of copper (Cu) (e.g., 67Cu)] 

to form a compound having a structure similar to the structure shown above for 99mTc-MIP-1405, 

with the other metal radioisotope substituted for 99mTc. 
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[00111] In certain embodiments, 1427 is labelled with (e.g., chelated to) a radioisotope of a 

metal, to form a compound according to the formula below: 

OH 
__J t=\ 

O~N ....:N 

H J\ 
oyoH zo N~w-/M+(C0)3 

'. C02H l -N 
- 0 0 "f')> 

HO._;:._ )l OH \\ N-ff 
II N N HO,,.__,, 
0 H H 0 

1427 chelated to a metal, 

[00112] or a pharmaceutically acceptable salt thereof, wherein Mis a metal radioisotope [e.g., 

a radioisotope of technetium (Tc) ( e.g., technetium-99m (99mTc) ); e.g., a radioisotope of rhenium 

(Re) (e.g., rhenium-188 (188Re); e.g., rhenium-186 (186Re)); e.g., a radioisotope of yttrium (Y) 

(e.g., 90Y); e.g., a radioisotope of lutetium (Lu)(e.g., 177Lu); e.g., a radioisotope of gallium (Ga) 

( 
68G 67G ) d. • f • d. ( 1111 ) d. • f e.g., a; e.g., a ; e.g., a ra 101sotope o m mm e.g., n ; e.g., a ra 101sotope o copper 

(Cu) (e.g., 67Cu)] with which 1427 is labelled. 

[00113] In certain embodiments, 1428 is labelled with ( e.g., chelated to) a radioisotope of a 

metal, to form a compound according to the formula below: 

1428 chelated to a metal, 
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[00114] or a pharmaceutically acceptable salt thereof, wherein Mis a metal radioisotope [e.g., 

a radioisotope of technetium (Tc) ( e.g., technetium-99m (99mTc) ); e.g., a radioisotope of rhenium 

(Re) (e.g., rhenium-188 (188Re); e.g., rhenium-186 (186Re)); e.g., a radioisotope of yttrium (Y) 

(e.g., 90Y); e.g., a radioisotope of lutetium (Lu)(e.g., 177Lu); e.g., a radioisotope of gallium (Ga) 

( 
68G 67G ) d. • f • d. ( 1111 ) d. • f e.g., a; e.g., a ; e.g., a ra 101sotope o m mm e.g., n ; e.g., a ra 101sotope o copper 

(Cu) (e.g., 67Cu)] with which 1428 is labelled. 

[00115] In certain embodiments, the radionuclide labelled PSMA binding agent comprises 

PSMAI&S: 

0 
N~~ ){ . .._ _ __..--, -... J •• - ·-.. '-..•· 

} ' .r· q\_ .• -Pl 

Ht:. 11 ·':Nl~ ..r::~_-<'.<H 

PSMAI&S, 

[00116] or a pharmaceutically acceptable salt thereof In certain embodiments, the 

radionuclide labelled PSMA binding agent comprises 99mTc-PSMA I&S, which is PSMA I&S 

labelled with 99mTc, or a pharmaceutically acceptable salt thereof 

A.iii Whole-Body Bone Scans 

[00117] Turning to FIG. 1, BSI Cloud 130 refers to a cloud-based decision support system 

that implements BSI values. BSI refers to bone scan index, which is a value computed from a 

method for detecting skeletal lesions from whole-body scanning (and anterior and posterior 
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views) with a gamma camera following administration of the radionuclide technetium 99m 

methylenediphosphonate (99mTc MDP). Further explanation ofBSI is provided, for example, in 

U.S. Patent No. 8,855,387, which is incorporated herein by reference in its entirety, as well as in 

U.S. Patent Application No. 15/282422, filed September 30, 2016, which is incorporated herein 

by reference in its entirety. 

[00118] In particular, BSI is computed from whole-body scans by segmenting anterior and 

posterior views of the whole-body scan of the patient to geographically identify boundaries of 

regions within the views that correspond to various portions of the patient's skeleton. 

Segmentation of the patient's skeleton can be performed using a variety of approaches, such as 

the Active Shape Model-based approach and the atlas image registration approach (which 

registers the anterior and posterior views of a whole body scan with reference anterior and 

posterior views of a reference whole body scan that have already been segmented (referred to as 

an atlas image)) described in U.S. Patent No. 8,855,387. Other approaches, based on machine 

learning techniques (e.g., artificial neural networks (ANNs); e.g., convolutional neural networks 

(CNNs)) may also be used. 

[00119] The BSI value is computed based on the intensity values of whole-body scan within 

the identified boundaries of the various skeletal regions. As discussed above, hotspots that 

correspond to localized regions of high intensity within the views (anterior and/or posterior 

views) of the whole-body scan can be detected. Hotspots may be detected and/or classified as 

corresponding to cancerous lesions (e.g., metastases) using a variety of approaches, including, as 

described in U.S. Patent No. 8,855,387, machine learning techniques such as ANNs. 

[00120] Hotspots corresponding to cancerous tissue lesions within the patient's skeleton, once 

detected, can be used to determine a risk index that provides a measure of disease state for the 
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patient. For example, cancerous tissue levels within one or more regions, such as particular 

bones and/or the overall skeletal region, can be determined based on features of detected 

hotspots (e.g., detected hotspots classified as metastases). For example, a cancerous tissue level 

within a region (e.g., a particular bone; e.g., the overall skeletal region) may be determined based 

on ( e.g., as a function of) a total number of detected hotspots within the region, a total volume of 

detected hotspots within the region, an average intensity of detected hotspots, a maximal 

intensity of detected hotspots, and the like, as well as combinations thereof. Properties of the 

one or more regions, such as their area or volume may also be used. For example, a total number 

and/or total volume of detected hotspots may be normalized (e.g., divided) by a volume and/or 

area of the region in which they are detected. A risk index may be determined based on the 

determined cancerous tissue levels within one or more regions, directly, e.g., as the cancerous 

tissue level within a single region, or determined from cancerous tissue levels in multiple regions 

(e.g., as an average; e.g., as a scaled sum; e.g., as a ratio; etc.), or even using machine learning 

approaches. 

[00121] For example, the BSI value is a risk index that is a numeric value that quantifies the 

fraction of the total skeleton of the patient that is involved by cancerous tissue (e.g., tumors), 

based on the detected hotspots. The BSI value can be compared between different patients, and 

used as an objective measure of disease state and risk for a particular patient. Notably, since BSI 

is computed in an automated fashion, variability due to human factors such as radiologist 

interpretation of images is avoided. 

[00122] Moreover, a variety of actionable information can be obtained from a patient's B SI 

value. For example, BSI can be correlated with prognostic values that provide a measure of 

disease state, progression, life expectancy (e.g., overall survival), treatment efficacy, and the like 
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for the patient. Accordingly, a patient's BSI value can be used and tracked over time (e.g., over 

the course of multiple visits to one or more doctors) to provide them or their physician with an 

objective metric of what state their cancer is in, how fast it is progressing, what their outlook is, 

and whether one or more particular treatments are proving effective. 

A.iv Positron Emission Tomography (PET) Scans 

[00123] PyL Cloud 120 refers to a cloud-based system that uses medical images obtained with 

the agent PyL 1M' which is DCFPyL labeled with 18F ([18F]DCFPyL). The patient, after 

injection of the imaging agent, receives a positron emission tomography (PET) scan to identify 

hot spots, and a CT scan. Further information about the PyL 1M imaging agent is provided above, 

and, for example, in U.S. Patent No. 8,778,305, which is incorporated herein by reference in its 

entirety. 

[00124] In certain embodiments, the PET scan and the CT scan are combined as a composite 

image comprising the CT scan overlaid with the PET scan. As used herein, overlaying one 

image (e.g., a CT scan) with another (e.g., a PET scan) refers to establishing a mapping between 

coordinates and/or pixels or voxels of the two images that that represent the same physical 

locations (e.g., within the patient). CT scans provide accurate anatomical information in the 

form of detailed three-dimensional (3D) images of internal organs, bones, soft tissue, and blood 

vessels. Accordingly, 3D boundaries of specific regions of imaged tissue can be accurately 

identified by analysis of CT scans. For example, automated segmentation of CT scans can be 

performed to identify 3D boundaries of specific organs ( e.g., a prostate, lymph nodes, a lung or 

lungs), sub-organs, organ regions, as well as other regions of imaged tissue, such as particular 

bones and an overall skeletal region of the patient. Automated segmentation of CT scans can be 

- 44 -

9285898vl 

Page 65 of 310 MIM Ex1004



Attorney Docket No. 201 0358-0260 

accomplished via a variety of approaches, include machine learning techniques [e.g., ANN-based 

approaches (including, e.g., convolutional neural networks (CNNs))], atlas image registration, 

and combinations thereof. In certain embodiments, manual segmentation of CT images can also 

be utilized, alone or in combination with automated segmentation approaches ( e.g., to refine 3D 

boundaries identified via automated segmentation; e.g., to provide an initial starting point for an 

automated segmentation approach). 

[00125] Once the 3D boundaries of various regions are identified within a CT scan of a 

composite image, by virtue of the mapping between the CT scan and PET scan of the composite 

image, the identified 3D boundaries can be transferred to the PET image. Accordingly, regions 

of the PET image falling within and/or outside of the identified 3D boundaries can be accurately 

identified. 

[00126] In certain embodiments, composite images comprising CT scans overlaid with PET 

scans are obtained using dedicated PET-CT scanner instruments common in many hospitals, and 

are uploaded as medical images to the cloud-based platform described herein. In certain 

embodiments, a PET scan and a corresponding CT scan are obtained separately (but at 

substantially the same time), and uploaded to the cloud-based platform described herein. In such 

cases, the separately obtained PET and CT scans can be automatically fused to create a 

composite image. 

[00127] In certain embodiments, once the 3D boundaries of the various regions are identified 

within the PET scan, one or more risk indices can be computed in a similar fashion to that 

described above with regard to BSI. In particular, in certain embodiments, intensity values of the 

PET scan in relation to (e.g., within and/or outside of) the 3D boundaries of the identified 

regions can be used to determine levels of cancerous tissue within the identified regions, e.g., 
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based on features of detected hotspots (e.g., detected hotspots corresponding to metastases). 

Risk indices can then be computed based on the determined cancerous tissue levels. For 

example, hotspots within the PET scan can be identified, and, based on features such as their 

size, number, and distribution with respect to the identified regions, used to compute one or more 

risk indices. As with BSI, risk indices determined from PET scans can be correlated with 

prognostic values and tracked over time ( e.g., over the course of multiple visits to one or more 

doctors) to provide patients or their physician with an objective metric of what state their cancer 

is in, how fast it is progressing, what their outlook is, and whether one or more particular 

treatments are proving effective. The approaches described herein with regard to PET imaging 

using PyL TM as a radiopharmaceutical can be applied to a variety of other radiopharmaceuticals, 

such as those described above, including, without limitation NaF, radioisotopes of choline, and 

any of the PSMA binding agents described in section Ai above. 

Av Single-Photon Emission Computerized Tomography (SPECT) Scans 

[00128] 1404 Cloud 130 refers to a cloud-based system that uses medical images obtained 

with the agent 99mTc-MIP-1404, which, as described above, is 1404 labeled with Tc99m_ After 

injection of the imaging agent, the patient receives a single-photon emission computerized 

tomography (SPECT) scan, e.g., to identify hot spots, and a computed tomography (CT) scan, 

e.g., to identify anatomical features. These images are overlaid to make a composite image 

(SPECT/CT). Further information about 99mTc-MIP-1404 imaging agent is provided above, and, 

for example, in U.S. Patent Nos. 8,211,401 and 8,962,799, both of which are incorporated herein 

by reference in their entireties. 
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[00129] SPECT and CT scans can be analyzed in a manner similar to that described above 

with respect to PET and CT scans, in order to determine one or more risk indices. In particular, 

as with PET and CT scans, the SPECT scan and the CT scan can be combined in a composite 

image in which the CT scan is overlaid with the SPECT scan - a composite SPECT-CT image. 

As with composite PET-CT images, composite SPECT-CT images may be directly received as 

medical images by the cloud-based platform described herein ( e.g., having been obtained via 

dedicated SPECT-CT imager in a hospital), or may be created by the cloud-based platform 

following receipt of separate SPECT scans and CT scans. 

[00130] Similar to PET-CT images, 3D boundaries of various regions of imaged tissue can be 

identified within the SPECT image by virtue of the overlay with the CT image of the composite 

image. Intensity variations within the SPECT image, in relation to the 3D boundaries can be 

used to compute one or more risk indices. As with the approaches for computing risk indices 

from composite PET-CT images, this may comprise determine levels of cancerous tissue within 

the identified regions, for example by detecting hotspots within the 3D boundaries of the 

identified regions. Such risk indices can be correlated with prognostic values and tracked over 

time (e.g., over the course of multiple visits to one or more doctors) to provide patients or their 

physician with an objective metric of what state their cancer is in, how fast it is progressing, 

what their outlook is, and whether one or more particular treatments are proving effective. The 

approaches described herein with regard to SPECT imaging using 99mTc-MIP-1404 as a 

radiopharmaceutical can be applied to a variety of other radiopharmaceuticals, such as those 

described above, including, without limitation, any of the PSMA binding agents described in 

section A.ii above 
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B. Platform Services and Computing Device Components 

[00131] FIG. 2 is a schematic 200 showing the relationship between a platform and a 

computing device (e.g., personal computer or mobile computing device, e.g., smart phone) 

running an application, according to illustrative embodiments of the invention. The platform 

performs various services, for example, user authentication ("Auth"), image and other data 

storage ("SliceBox), and the like - many more services than those shown may be provided. The 

applications may have both a platform component and a device component (e.g., native app on 

the client device). 

[00132] FIG. 9 shows an example architecture 900 for implementing the cloud-based platform 

described herein, and providing various services such as the BSI Cloud, PyL Cloud, and 1404 

Cloud services described above. The architecture shown in FIG. 9 can be used to implement the 

platform described herein on a variety of datacenters, including publicly available datacenters. 

The datacenter provides infrastructure in the form of servers and networks and provides services 

for e.g. networking, messaging, authentication, logging and storage. The architecture 900 for the 

platform uses a series of functional units with limited scope referred to as microservices. Each 

microservice handles an isolated set of tasks such as image storage, calculation of a risk index, 

identification of medical image type, and other tasks. Services (e.g., microservices) can 

communicate with each other using standard protocols such as Hypertext Transfer Protocol 

(HTTP). Organizing the platform into a network of microservices, as shown in the architecture 

900 of FIG. 9, allows for parts of the platform to be scaled individually to meet high demand and 

to ensure minimal downtime. 

[00133] In certain embodiments, such an architecture allows for components to be improved 

or replaced without affecting other parts of the platform. The example architecture 900 shown 
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in FIG. 9 includes a set 920 of microservices that that are common to two or more applications in 

the platform. The left 910 and right 930 panels show microservices in two applications. The 

microservice network shown in the left panel 910 implements a version of the BSI Cloud service, 

as described above, and provides for calculation of an automated BSI index (aBSI), which is a 

risk index derived from automated analysis of whole-body scans obtained with a gamma camera. 

The microservice network shown in the right panel 930 implements a version of the 1404 Cloud 

service, as described above, and provides for automated calculation of a SPECT index, which is 

a risk index derived from automated analysis of composite SPECT-CT images. 

C Image Collection, Analysis, and Result Presentation 

[00134] FIG. 3 is a GUI window 300 in the BSI Cloud application (displayed to a user) that 

allows a user to enter information about a patient and upload and/or access medical images for 

the patient, e.g., series of images obtained over a period of time. 

[00135] FIG. 4 is a GUI window 400 in the BSI Cloud application showing representative full 

body gamma camera images showing hotspots automatically identified by the system, with 

corresponding overall computed BSI values for a particular image set obtained at a given time. 

A graph 410 at left shows how the BSI value has changed over time (increase) for this particular 

patient. 

[00136] FIG. 5 is a GUI window in the BSI Cloud application showing an automatically or 

semi-automatically generated radiologist report 510, which can be signed and dated by a 

radiologist. In certain embodiments, the automatically identified hotspots may be adjusted by 

the radiologist (or other medical practitioner attending to the patient), with the change(s) 

reflected in the report. For example, an identified hotspot may be deactivated by the radiologist, 
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or a new hotspot may be activated by the radiologist, such changes possibly affecting the 

computed BSI value, displayed in the report. 

[00137] FIG. 6 is a block flow diagram of an illustrative network-based ( e.g., cloud based) 

decision support system, according to an illustrative embodiment of the invention. FIG. 6 shows 

various functions that may be performed by the cloud based services described herein. These 

include: (i) receiving and storing sets of medical images in a database; (ii) accessing one or more 

of the medical images for transmission to the user for display on a user computing device; (iii) 

automatically analyzing, by the processor, the medical images to compute a risk index (e.g., BSI) 

and/or to generate a risk map; (iv) generating a radiologist report for a patient according to the 

patient images and/or risk index/ risk map; and applying a machine learning algorithm to update 

a process for the automatic analysis of function (iii). 

[00138] FIG. 10 is a schematic showing clinical stages 1010 of prostate cancer progression, 

along with various therapies 1020 and diagnostic imaging modalities 1030 appropriate for 

various disease states. As shown in the schematic, depending on the clinical state of a patient's 

prostate cancer, different imaging modalities and/or different radiopharmaceuticals may be 

appropriate. Similarly, different risk indices computed based on different imaging modalities 

and/or different radiopharmaceuticals may most appropriate, depending on the state of the 

patient's prostate cancer. 

[00139] For example, in certain embodiments, when a patient either has, or is suspected of 

having prostate cancer in a localized state, composite SPECT-CT imaging may be used. SPECT 

scans of composite SPECT-CT images used for evaluation of localized prostate cancer can be 

obtained following administration of a particular radiopharmaceutical, such as 99mTc-MIP-l 404, 

that facilitates imaging of localized prostate cancer. Any of the SPECT-CT images themselves, 
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derivatives thereof, and risk indices computed from the SPECT-CT images can be used, 

accordingly, to assess risk, disease state, progression, treatment efficacy and the like for 

localized prostate cancer. 

[00140] In certain embodiments, when a patient has or is suspected of having metastatic 

prostate cancer, that has metastasized outside of the prostate, other imaging techniques may be 

used. For example, whole-body scans obtained following administration of 99mTc-MDP can be 

used to assess tumor burden in a patient's skeleton. As discussed above, BSI values computed 

from whole-body scans can be used to assess risk, disease state, progression, treatment efficacy 

and the like when a patient's prostate cancer has metastasized to their skeleton. In certain 

embodiments, certain imaging modalities and/or radiopharmaceuticals can be used for evaluate 

of prostate cancer in both localized and metastatic states. For example, as illustrated in FIG. 10, 

PET-CT imaging can be used for evaluating prostate cancer in both localized and metastatic 

states. As shown in the figure, such PET-CT images may be obtained using an appropriate 

radiopharmaceutical, such as PyL 1M' that facilitates imaging of both localized and metastatic 

prostate cancer. 

[00141] In certain embodiments, the cloud-based platform facilitates evaluating prostate 

cancer progression and treatment efficacy over time. For example, as shown in the example 

process 1100 of the block flow diagram of FIG. 11, in certain embodiments medical images of a 

particular patient are repeatedly received and stored over time 1110, over the course of multiple 

visits to one or more doctors and/or clinical specialists ( e.g., radiologists) by the patient. In this 

manner, a series of medical images for the patient are obtained. The series of medical images 

can be automatically analyzed to determine values of one or more risk indices, so as to track 

changes in the determined values over time 1120. The determined risk index values may be 
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stored 1130a (e.g., for further processing). In certain embodiments, the process causes a 

graphical representation of the determined risk index values, such as a graph, to be displayed 

(e.g., on a user computing device; e.g., via a web-based portal) 1130b. 

[00142] Notably, by virtue of the capability of the cloud-based platform described herein to 

receive, store, and analyze a variety of different medical image types, such as composite SPECT­

CT images, whole-body scans, and composite PET-CT images, the medical images need not be 

of the same type. 

[00143] For example, a first sub series of medical images may be obtained using a first 

imaging modality and a first radiopharmaceutical, such as SPECT-CT imaging with 99mTc-MIP-

1404, when the patient's prostate cancer is in a localized state. If the patient's prostate cancer 

progresses to a metastatic state, a second sub series of images may comprise images obtained via 

a different, second imaging modality and/or a different, second radiopharmaceutical. For 

example, the second sub series of medical images may be PET-CT images obtained using PyL ™. 

For example, the second sub series of medical images may be whole-body scans obtained using 

99mTc-MDP. 

[00144] Risk indices can be computed for the first image subseries and for the second image 

sub series to provide a unified picture of the patient's prostate cancer progression and treatment 

over time. This approach can be performed for multiple patients, not only for decision making 

purposes with regard to each patient's disease progression and particular course of treatment, but 

also in the context of clinical trials, for example to compare efficacy of a particular treatment 

with others or a control. 
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D. Computer System and Network Environment 

[00145] FIG. 7 shows an illustrative network environment 700 for use in the methods and 

systems described herein. In brief overview, referring now to FIG. 7, a block diagram of an 

exemplary cloud computing environment 700 is shown and described. The cloud computing 

environment 700 may include one or more resource providers 702a, 702b, 702c (collectively, 

702). Each resource provider 702 may include computing resources. In some implementations, 

computing resources may include any hardware and/or software used to process data. For 

example, computing resources may include hardware and/or software capable of executing 

algorithms, computer programs, and/or computer applications. In some implementations, 

exemplary computing resources may include application servers and/or databases with storage 

and retrieval capabilities. Each resource provider 702 may be connected to any other resource 

provider 702 in the cloud computing environment 700. In some implementations, the resource 

providers 702 may be connected over a computer network 708. Each resource provider 702 may 

be connected to one or more computing device 704a, 704b, 704c (collectively, 704), over the 

computer network 708. 

[00146] The cloud computing environment 700 may include a resource manager 706. The 

resource manager 706 may be connected to the resource providers 702 and the computing 

devices 704 over the computer network 708. In some implementations, the resource manager 

706 may facilitate the provision of computing resources by one or more resource providers 702 

to one or more computing devices 704. The resource manager 706 may receive a request for a 

computing resource from a particular computing device 704. The resource manager 706 may 

identify one or more resource providers 702 capable of providing the computing resource 

requested by the computing device 704. The resource manager 706 may select a resource 
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provider 702 to provide the computing resource. The resource manager 706 may facilitate a 

connection between the resource provider 702 and a particular computing device 704. In some 

implementations, the resource manager 706 may establish a connection between a particular 

resource provider 702 and a particular computing device 704. In some implementations, the 

resource manager 706 may redirect a particular computing device 704 to a particular resource 

provider 702 with the requested computing resource. 

[00147] FIG. 8 shows an example of a computing device 800 and a mobile computing device 

850 that can be used in the methods and systems described in this disclosure. The computing 

device 800 is intended to represent various forms of digital computers, such as laptops, desktops, 

workstations, personal digital assistants, servers, blade servers, mainframes, and other 

appropriate computers. The mobile computing device 850 is intended to represent various forms 

of mobile devices, such as personal digital assistants, cellular telephones, smart-phones, and 

other similar computing devices. The components shown here, their connections and 

relationships, and their functions, are meant to be examples only, and are not meant to be 

limiting. 

[00148] The computing device 800 includes a processor 802, a memory 804, a storage device 

806, a high-speed interface 808 connecting to the memory 804 and multiple high-speed 

expansion ports 810, and a low-speed interface 812 connecting to a low-speed expansion port 

814 and the storage device 806. Each of the processor 802, the memory 804, the storage device 

806, the high-speed interface 808, the high-speed expansion ports 810, and the low-speed 

interface 812, are interconnected using various busses, and may be mounted on a common 

motherboard or in other manners as appropriate. The processor 802 can process instructions for 

execution within the computing device 800, including instructions stored in the memory 804 or 
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on the storage device 806 to display graphical information for a GUI on an external input/output 

device, such as a display 816 coupled to the high-speed interface 808. In other implementations, 

multiple processors and/or multiple buses may be used, as appropriate, along with multiple 

memories and types of memory. Also, multiple computing devices may be connected, with each 

device providing portions of the necessary operations (e.g., as a server bank, a group of blade 

servers, or a multi-processor system). Thus, as the term is used herein, where a plurality of 

functions are described as being performed by "a processor", this encompasses embodiments 

wherein the plurality of functions are performed by any number of processors ( one or more) of 

any number of computing devices ( one or more). Furthermore, where a function is described as 

being performed by "a processor", this encompasses embodiments wherein the function is 

performed by any number of processors ( one or more) of any number of computing devices ( one 

or more) (e.g., in a distributed computing system). 

[00149] The memory 804 stores information within the computing device 800. In some 

implementations, the memory 804 is a volatile memory unit or units. In some implementations, 

the memory 804 is a non-volatile memory unit or units. The memory 804 may also be another 

form of computer-readable medium, such as a magnetic or optical disk. 

[00150] The storage device 806 is capable of providing mass storage for the computing device 

800. In some implementations, the storage device 806 may be or contain a computer-readable 

medium, such as a floppy disk device, a hard disk device, an optical disk device, or a tape 

device, a flash memory or other similar solid state memory device, or an array of devices, 

including devices in a storage area network or other configurations. Instructions can be stored in 

an information carrier. The instructions, when executed by one or more processing devices (for 

example, processor 802), perform one or more methods, such as those described above. The 
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instructions can also be stored by one or more storage devices such as computer- or machine­

readable mediums (for example, the memory 804, the storage device 806, or memory on the 

processor 802). 

[00151] The high-speed interface 808 manages bandwidth-intensive operations for the 

computing device 800, while the low-speed interface 812 manages lower bandwidth-intensive 

operations. Such allocation of functions is an example only. In some implementations, the high­

speed interface 808 is coupled to the memory 804, the display 816 (e.g., through a graphics 

processor or accelerator), and to the high-speed expansion ports 810, which may accept various 

expansion cards (not shown). In the implementation, the low-speed interface 812 is coupled to 

the storage device 806 and the low-speed expansion port 814. The low-speed expansion port 

814, which may include various communication ports (e.g., USB, Bluetooth®, Ethernet, wireless 

Ethernet) may be coupled to one or more input/output devices, such as a keyboard, a pointing 

device, a scanner, or a networking device such as a switch or router, e.g., through a network 

adapter. 

[00152] The computing device 800 may be implemented in a number of different forms, as 

shown in the figure. For example, it may be implemented as a standard server 820, or multiple 

times in a group of such servers. In addition, it may be implemented in a personal computer such 

as a laptop computer 822. It may also be implemented as part of a rack server system 824. 

Alternatively, components from the computing device 800 may be combined with other 

components in a mobile device (not shown), such as a mobile computing device 850. Each of 

such devices may contain one or more of the computing device 800 and the mobile computing 

device 850, and an entire system may be made up of multiple computing devices communicating 

with each other. 
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[00153] The mobile computing device 850 includes a processor 852, a memory 864, an 

input/output device such as a display 854, a communication interface 866, and a transceiver 868, 

among other components. The mobile computing device 850 may also be provided with a 

storage device, such as a micro-drive or other device, to provide additional storage. Each of the 

processor 852, the memory 864, the display 854, the communication interface 866, and the 

transceiver 868, are interconnected using various buses, and several of the components may be 

mounted on a common motherboard or in other manners as appropriate. 

[00154] The processor 852 can execute instructions within the mobile computing device 850, 

including instructions stored in the memory 864. The processor 852 may be implemented as a 

chipset of chips that include separate and multiple analog and digital processors. The processor 

852 may provide, for example, for coordination of the other components of the mobile 

computing device 850, such as control of user interfaces, applications run by the mobile 

computing device 850, and wireless communication by the mobile computing device 850. 

[00155] The processor 852 may communicate with a user through a control interface 858 and 

a display interface 856 coupled to the display 854. The display 854 may be, for example, a TFT 

(Thin-Film-Transistor Liquid Crystal Display) display or an OLED (Organic Light Emitting 

Diode) display, or other appropriate display technology. The display interface 856 may 

comprise appropriate circuitry for driving the display 854 to present graphical and other 

information to a user. The control interface 858 may receive commands from a user and convert 

them for submission to the processor 852. In addition, an external interface 862 may provide 

communication with the processor 852, so as to enable near area communication of the mobile 

computing device 850 with other devices. The external interface 862 may provide, for example, 
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for wired communication in some implementations, or for wireless communication in other 

implementations, and multiple interfaces may also be used. 

[00156] The memory 864 stores information within the mobile computing device 850. The 

memory 864 can be implemented as one or more of a computer-readable medium or media, a 

volatile memory unit or units, or a non-volatile memory unit or units. An expansion memory 

874 may also be provided and connected to the mobile computing device 850 through an 

expansion interface 872, which may include, for example, a SIMM (Single In Line Memory 

Module) card interface. The expansion memory 874 may provide extra storage space for the 

mobile computing device 850, or may also store applications or other information for the mobile 

computing device 850. Specifically, the expansion memory 874 may include instructions to 

carry out or supplement the processes described above, and may include secure information also. 

Thus, for example, the expansion memory 874 may be provided as a security module for the 

mobile computing device 850, and may be programmed with instructions that permit secure use 

of the mobile computing device 850. In addition, secure applications may be provided via the 

SIMM cards, along with additional information, such as placing identifying information on the 

SIMM card in a non-hackable manner. 

[00157] The memory may include, for example, flash memory and/or NVRAM memory (non-

volatile random access memory), as discussed below. In some implementations, instructions are 

stored in an information carrier and, when executed by one or more processing devices (for 

example, processor 852), perform one or more methods, such as those described above. The 

instructions can also be stored by one or more storage devices, such as one or more computer- or 

machine-readable mediums (for example, the memory 864, the expansion memory 874, or 
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memory on the processor 852). In some implementations, the instructions can be received in a 

propagated signal, for example, over the transceiver 868 or the external interface 862. 

[00158] The mobile computing device 850 may communicate wirelessly through the 

communication interface 866, which may include digital signal processing circuitry where 

necessary. The communication interface 866 may provide for communications under various 

modes or protocols, such as GSM voice calls (Global System for Mobile communications), SMS 

(Short Message Service), EMS (Enhanced Messaging Service), or MMS messaging (Multimedia 

Messaging Service), CDMA (code division multiple access), TDMA (time division multiple 

access), PDC (Personal Digital Cellular), WCDMA (Wideband Code Division Multiple Access), 

CDMA2000, or GPRS (General Packet Radio Service), among others. Such communication 

may occur, for example, through the transceiver 868 using a radio-frequency. In addition, short­

range communication may occur, such as using a Bluetooth®, Wi-Fi™, or other such transceiver 

(not shown). In addition, a GPS (Global Positioning System) receiver module 870 may provide 

additional navigation- and location-related wireless data to the mobile computing device 850, 

which may be used as appropriate by applications running on the mobile computing device 850. 

[00159] The mobile computing device 850 may also communicate audibly using an audio 

codec 860, which may receive spoken information from a user and convert it to usable digital 

information. The audio codec 860 may likewise generate audible sound for a user, such as 

through a speaker, e.g., in a handset of the mobile computing device 850. Such sound may 

include sound from voice telephone calls, may include recorded sound ( e.g., voice messages, 

music files, etc.) and may also include sound generated by applications operating on the mobile 

computing device 850. 
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[00160] The mobile computing device 850 may be implemented in a number of different 

forms, as shown in the figure. For example, it may be implemented as a cellular telephone 880. 

It may also be implemented as part of a smart-phone 882, personal digital assistant, or other 

similar mobile device. 

[00161] Various implementations of the systems and techniques described here can be 

realized in digital electronic circuitry, integrated circuitry, specially designed ASICs (application 

specific integrated circuits), computer hardware, firmware, software, and/or combinations 

thereof. These various implementations can include implementation in one or more computer 

programs that are executable and/or interpretable on a programmable system including at least 

one programmable processor, which may be special or general purpose, coupled to receive data 

and instructions from, and to transmit data and instructions to, a storage system, at least one 

input device, and at least one output device. 

[00162] These computer programs (also known as programs, software, software applications 

or code) include machine instructions for a programmable processor, and can be implemented in 

a high-level procedural and/or object-oriented programming language, and/or in 

assembly/machine language. As used herein, the terms machine-readable medium and 

computer-readable medium refer to any computer program product, apparatus and/or device 

(e.g., magnetic discs, optical disks, memory, Programmable Logic Devices (PLDs)) used to 

provide machine instructions and/or data to a programmable processor, including a machine­

readable medium that receives machine instructions as a machine-readable signal. The term 

machine-readable signal refers to any signal used to provide machine instructions and/or data to 

a programmable processor. 
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[00163] To provide for interaction with a user, the systems and techniques described here can 

be implemented on a computer having a display device (e.g., a CRT (cathode ray tube) or LCD 

(liquid crystal display) monitor) for displaying information to the user and a keyboard and a 

pointing device (e.g., a mouse or a trackball) by which the user can provide input to the 

computer. Other kinds of devices can be used to provide for interaction with a user as well; for 

example, feedback provided to the user can be any form of sensory feedback (e.g., visual 

feedback, auditory feedback, or tactile feedback); and input from the user can be received in any 

form, including acoustic, speech, or tactile input. 

[00164] The systems and techniques described here can be implemented in a computing 

system that includes a back end component (e.g., as a data server), or that includes a middleware 

component (e.g., an application server), or that includes a front end component (e.g., a client 

computer having a graphical user interface or a Web browser through which a user can interact 

with an implementation of the systems and techniques described here), or any combination of 

such back end, middleware, or front end components. The components of the system can be 

interconnected by any form or medium of digital data communication (e.g., a communication 

network). Examples of communication networks include a local area network (LAN), a wide 

area network (WAN), and the Internet. 

[00165] The computing system can include clients and servers. A client and server are 

generally remote from each other and typically interact through a communication network. The 

relationship of client and server arises by virtue of computer programs running on the respective 

computers and having a client-server relationship to each other. In some implementations, the 

modules and/or services (e.g. cloud based services, such as BSI Cloud 110, PyL Cloud 120, 1404 

Cloud 130; e.g., any of the microservices described herein) described herein can be separated, 
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combined or incorporated into single or combined modules and/or services. The modules and/or 

services depicted in the figures are not intended to limit the systems described herein to the 

software architectures shown therein 

[00166] While the invention has been particularly shown and described with reference to 

specific preferred embodiments, it should be understood by those skilled in the art that various 

changes in form and detail may be made therein without departing from the spirit and scope of 

the invention as defined by the appended claims. 
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What is claimed is: 

1. A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to perform one or more of functions (i) to (v) as follows: 

(i) receive and store medical images in a database, each medical image 

associated with a particular patient; 

(ii) access one or more of the medical images and/or related data associated 

with a particular patient from the database upon user request for transmission to the user 

for display on a user computing device; 

(iii) automatically analyze one or more of the medical images; 

(iv) generate a radiologist report for a patient according to one or more of the 

medical images for the patient; and 

(v) apply a machine learning algorithm to update a process for automatically 

analyzing one or more of the medical images using accumulated image data in the 

database. 

2. The system of claim 1, wherein the medical images in the database comprise a series of 

medical images of a first patient taken over time, and wherein the instructions cause the 

processor to determine a value of at least a first risk index for each medical image of the series, 

thereby tracking determined values of at least the first risk index for the first patient over time. 
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3. The system of any one of the preceding claims, wherein the medical images comprise a 

single-photon emission computerized tomography (SPECT) scan of a first patient obtained 

following administration to the first patient of an imaging agent comprising 1404 labeled with 

99mTc, and a computed tomography (CT) scan of the first patient, wherein the instructions cause 

the processor to overlay the SPECT scan with the CT scan to create a composite image (SPECT­

CT) of the first patient. 

4. The system of any one of the preceding claims, wherein the medical images comprise a 

positron emission tomography (PET) scan of a first patient obtained following administration to 

the first patient of an imaging agent comprising [18F]DCFPyL, and a CT scan of the first patient, 

wherein the instructions cause the processor to overlay the PET scan with the CT scan to create a 

composite image (PET-CT) of the first patient. 

5. The system of any one of the preceding claims, wherein the medical images comprise a 

whole-body scan of a first patient made with a gamma camera following administration to the 

first patient of an imaging agent comprising technetium 99m methylenediphosphonate (99mTc 

MDP). 

6. The system of any one of the preceding claims, wherein the medical images comprise a 

composite image of a first patient, the composite image comprising a CT scan overlaid with a 

nuclear medicine image obtained at substantially the same time as the CT scan and following 

administration to the first patient of an imaging agent comprising a Prostate Specific Membrane 
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Antigen (PSMA) binding agent comprising a radionuclide, wherein the instructions cause the 

processor to automatically analyze the composite image by: 

(a) using the composite image to geographically identify a 3D boundary for 

each of one or more regions of imaged tissue within the nuclear medicine image; and 

(c) computing (i) a value of each of one or more risk indices and/or (ii) a risk 

map using the nuclear medicine image with the identified 3D boundaries of the one or 

more region(s). 

7. The system of claim 6, wherein the instructions cause the processor to, for at least one 

risk index of the one or more risk indices, compute the value of the risk index by: 

determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the 3D 

boundary of the region; and 

computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

8. The system of either of claims 6 or 7, wherein the nuclear medicine image is a SPECT 

scan. 

9. The system of claim 8, wherein the imaging agent comprises a metal chelated to the 

PSMA binding agent, and wherein the metal is the radionuclide. 

10. The system of claim 9, wherein the imaging agent comprises 99mTc-MIP-1404. 
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11. The system of either of claims 6 or 7, wherein the nuclear medicine image is a PET scan. 

12. The system of claim 11, wherein the radionuclide is a radioisotope of a halogen. 

13. The system of claim 12, wherein the imaging agent comprises [18F]DCFPyL. 

14. The system of claim 11, wherein the radionuclide is a radioisotope of gallium (Ga). 

15. The system of any one of the preceding claims, wherein the medical images comprise a 

nuclear medicine image of a first patient following administration to the first patient of an 

imaging agent comprising a radionuclide, wherein the instructions cause the processor to 

automatically analyze the nuclear medicine image by: 

(a) geographically identifying a boundary for each of one or more regions of 

imaged tissue within the nuclear medicine image; and 

(c) computing (i) a value of each of one or more risk indices and/or (ii) a risk 

map using the nuclear medicine image with the identified boundaries of the one or more 

region(s). 

16. The system of claim 15, wherein the instructions cause the processor to, for at least one 

risk index of the one or more risk indices, compute the value of the risk index by: 
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determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the boundary of 

the region; and 

computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

17. The system of any one of the preceding claims, wherein the system is a cloud-based 

system. 

18. The system of any one of the preceding claims, wherein the processor is a processor of 

one or more network or Internet host servers. 

19. A method comprising any one or more of (i) to (v) as follows: 

(i) receiving and storing, by a processor of a server computing device medical 

images in a database, each medical image associated with a particular patient; 

(ii) accessing, by the processor, one or more of the medical images and/or related data 

associated with a particular patient from the database upon user request for transmission to the 

user for display on a user computing device; 

(iii) automatically analyzing, by the processor, one or more of the medical images; 

(iv) generating, by the processor, a radiologist report for a patient according to one or 

more of the medical images for the patient; and 
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(v) applying, by the processor, a machine learning algorithm to update a process for 

automatically analyzing one or more of the medical images using accumulated image data in the 

database. 

20. The method of claim 19, wherein the medical images in the database comprise a series of 

medical images of a first patient taken over time, and wherein the method comprises determining 

a value of at least a first risk index for each medical image of the series, thereby tracking 

determined values of at least the first risk index over time. 

21. The method of claim 20, wherein the receiving and storing of the medical images 

comprises repeatedly receiving and storing, over time, a plurality of medical images of the first 

patient, each obtained at a different time, to obtain the series of medical images of the first 

patient. 

22. The method of any one of claims 19 to 21, wherein the medical images comprise a 

single-photon emission computerized tomography (SPECT) scan of a first patient obtained 

following administration to the first patient of an imaging agent comprising 1404 labeled with 

99mTc, and a computed tomography (CT) scan of the first patient, wherein the method comprises 

overlaying the SPECT scan with the CT scan to create a composite image (SPECT-CT) of the 

first patient. 

23. The method of any one of claims 19 to 22, wherein the medical images comprises a 

positron emission tomography (PET) scan of a first patient obtained following administration to 
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the first patient of an imaging agent comprising [18F]DCFPyL, and a CT scan of the first patient, 

wherein the method comprises overlaying the PET scan with the CT scan to create a composite 

image (PET-CT) of the first patient. 

24. The method of any one of claims 19 to 23, wherein the medical images comprise a 

whole-body scan of a first patient made with a gamma camera following administration to the 

first patient of an imaging agent comprising technetium 99m methylenediphosphonate (99mTc 

MDP). 

25. The method of any one of claims 19 to 24, wherein the medical images comprise a 

composite image of a first patient, the composite image comprising a CT scan overlaid with a 

nuclear medicine image acquired at substantially the same time and following administration to 

the first patient of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) 

binding agent comprising a radionuclide, wherein the method comprises automatically analyzing 

the composite image by: 

(a) using the composite image to geographically identify a 3D boundary for 

each of one or more regions of imaged tissue within the nuclear medicine image; and 

(c) computing (i) a value of each of one or more risk indices and/or a (ii) risk 

map using the nuclear medicine image with the identified 3D boundaries of the one or 

more region(s). 

26. The method of claim 25, wherein step (c) comprises, for at least one risk index of the one 

or more risk indices, computing the value of the risk index by: 
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determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the 3D 

boundary of the region; and 

computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

27. The method of either of claims 25 or 26, wherein the nuclear medicine image is a SPECT 

scan. 

28. The method of claim 27, wherein the imaging agent comprises a metal chelated to the 

PSMA binding agent, and wherein the metal is the radionuclide. 

29. The method of claim 28, wherein the imaging agent comprises 99mTc-MIP-1404. 

30. The method of either of claims 25 or 26, wherein the nuclear medicine image is a PET 

scan. 

31. The method of claim 30, wherein the radionuclide is a radioisotope of a halogen. 

32. The method of claim 31, wherein the imaging agent comprises [18F]DCFPyL. 

33. The method of claim 30, wherein the radionuclide is a radioisotope of gallium (Ga). 
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34. The method of any one of claims 19 to 33, wherein the medical images comprise a 

nuclear medicine image of a first patient obtained following administration to the first patient of 

an imaging agent comprising a radionuclide, wherein the method comprises automatically 

analyzing the nuclear medicine image by: 

(a) geographically identifying a boundary for each of one or more regions of 

imaged tissue within the nuclear medicine image; and 

(c) computing (i) a value of each of one or more risk indices and/or (ii) a risk 

map using the nuclear medicine image with the identified boundaries of the one or more 

region(s). 

35. The method of claim 34, wherein step (c) comprises, for at least one risk index of the one 

or more risk indices, computing the value of the risk index by: 

determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the boundary of 

the region; and 

computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

36. The method of any one of claims 19 to 35, wherein the processor is a processor of a 

cloud-based system. 

37. The method of any one of claims 19 to 36, wherein the processor is a processor of one or 

more network or Internet host servers. 
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38. A system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to generate and cause display of an interactive graphical user 

interface (GUI) element, the GUI element having user-selectable and/or user-adjustable 

graphical controls for selecting and/or adjusting a digital presentation of a 3D risk picture of a 

patient for comparison with reference images caused to be displayed by the processor. 

39. The system of claim 38, wherein the interactive GUI element is produced from medical 

images of the patient and/or other images or information. 

40. A method for tracking prostate cancer progression and treatment efficacy over time, for 

one or more patient(s), the method comprising: 

(a) repeatedly receiving and storing in a database, over time, by a processor of a 

computing device, a plurality of medical images for each of the one or more patient(s) to obtain, 

for each of the one or more patient(s), a series of medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyzing, by the processor, 

the series of medical images for the patient to determine values of one or more risk indices for 

each medical image of the series, thereby tracking determined values of the one or more risk 

indices over a course prostate cancer progression and treatment for the patient; and 

(c) for each of the one or more patient(s), storing, by the processor, the determined 

values of the one or more risk indices for the patient for further processing and/or causing, by the 
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processor, display of a graphical representation of the determined values of the one or more risk 

indices for the patient. 

41. The method of claim 40, wherein the series of medical images for a particular patient of 

the one or more patient(s) comprises: 

(i) a first image subseries comprising one or more medical images obtained using a 

first nuclear imaging modality each following administration to the particular patient of a first 

radiopharmaceutical; and 

(ii) a second image subseries comprising one or more medical images obtained using 

a second nuclear imaging modality each following administration to the particular patient of a 

second radiopharmaceutical, 

such that the values of the one or more risk indices determined in step (b) for the 

particular patient comprise a first sub series of values of a first risk index determined by 

automated analysis of the first image sub series and a second sub series of values of a second risk 

index determined by automated analysis of the second image sub series. 

42. The method of claim 41, wherein the medical images of first image sub series are 

obtained over a first period of time, when prostate cancer of the particular patient is localized, 

and the medical images of the second image sub series are obtained over a second period of time, 

when prostate cancer of the particular patient is metastatic. 

43. The method of either of claims 41 or 42, wherein: 
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the first image subseries comprises one or more composite SPECT-CT image(s), each 

composite SPECT-CT image comprising a CT scan overlaid with a SPECT scan acquired at 

substantially the same time; 

the second image subseries comprises one or more composite PET-CT image(s), each 

composite PET-CT image comprising a CT scan overlaid with a PET scan acquired at 

substantially the same time; and 

step (b) comprises: 

by: 

automatically analyzing each of the one or more composite SPECT-CT images 

using the composite SPECT-CT image to geographically identify a 3D 

boundary of a prostate region within the SPECT scan of the composite SPECT­

CT image; and 

computing a value of the first risk index using the SPECT scan with the 

identified 3D boundary of the prostate region; and 

automatically analyzing each of the one or more composite PET-CT images by: 

using the composite PET-CT image to geographically identify a 3D 

boundary of one or more metastatic regions within the PET scan of the composite 

PET-CT image, the one or metastatic regions including regions corresponding to 

patient tissue locations outside of the prostate; and 

computing a value of the second risk index using the PET scan with the 

identified 3D boundaries of the one or more metastatic region(s). 

44. The method of either of claims 41 or 42, wherein: 
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the first image subseries comprises one or more composite SPECT-CT image(s), each 

composite SPECT-CT image comprising a CT scan overlaid with a SPECT scan acquired at 

substantially the same time; 

the second image subseries comprises one or more whole-body scan(s); and 

step (b) comprises: 

by: 

automatically analyzing each of the one or more composite SPECT-CT images 

using the composite SPECT-CT image to geographically identify a 3D 

boundary of a prostate region within the SPECT scan of the composite SPECT­

CT image; and 

computing a value of the first risk index using the SPECT scan with the 

identified 3D boundary of the prostate region; and 

automatically analyzing each of the one or more whole-body scan(s) by: 

geographically identifying a boundary of one or more metastatic regions 

within the whole-body scan, the one or metastatic regions including regions 

corresponding to patient tissue locations outside of the prostate; and 

computing a value of the second risk index using the PET scan with the 

identified 3D boundaries of the one or more metastatic region(s). 

45. A system for tracking prostate cancer progression and treatment efficacy over time, for 

one or more patient(s), the system comprising: 

a processor; and 

- 75 -

9285898vl 

Page 96 of 310 MIM Ex1004



Attorney Docket No. 201 0358-0260 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(a) repeatedly receive and store in a database, over time, a plurality of medical 

images for each of the one or more patient(s) to obtain, for each of the one or more 

patient(s), a series of medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyze the series of 

medical images for the patient to determine values of one or more risk indices for each 

medical image of the series, thereby tracking determined values of the one or more risk 

indices over a course prostate cancer progression and treatment for the patient; and 

(c) for each of the one or more patient(s), store the determined values of the 

one or more risk indices for the patient for further processing and/or cause display of a 

graphical representation of the determined values of the one or more risk indices for the 

patient. 

46. The system of claim 45, wherein the series of medical images for a particular patient of 

the one or more patient(s) comprises: 

(i) a first image subseries comprising one or more medical images obtained using a 

first nuclear imaging modality each following administration to the particular patient of a first 

radiopharmaceutical; and 

(ii) a second image subseries comprising one or more medical images obtained using 

a second nuclear imaging modality each following administration to the particular patient of a 

second radiopharmaceutical, 
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such that the values of the one or more risk indices determined in step (b) for the 

particular patient comprise a first sub series of values of a first risk index determined by 

automated analysis of the first image sub series and a second sub series of values of a second risk 

index determined by automated analysis of the second image sub series. 

47. The system of claim 46, wherein the medical images of first image subseries are obtained 

over a first period of time, when prostate cancer of the particular patient is localized, and the 

medical images of the second image sub series are obtained over a second period of time, when 

prostate cancer of the particular patient is metastatic. 

48. The system of either of claims 46 or 47, wherein: 

the first image subseries comprises one or more composite SPECT-CT image(s), each 

composite SPECT-CT image comprising a CT scan overlaid with a SPECT scan acquired at 

substantially the same time; 

the second image subseries comprises one or more composite PET-CT image(s), each 

composite PET-CT image comprising a CT scan overlaid with a PET scan acquired at 

substantially the same time; and 

9285898vl 

the instructions cause the processor to, at step (b ): 

automatically analyze each of the one or more composite SPECT-CT images by: 

using the composite SPECT-CT image to geographically identify a 3D 

boundary of a prostate region within the SPECT scan of the composite SPECT­

CT image; and 
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computing a value of the first risk index using the SPECT scan with the 

identified 3D boundary of the prostate region; and 

automatically analyze each of the one or more composite PET-CT images by: 

using the composite PET-CT image to geographically identify a 3D 

boundary of one or more metastatic regions within the PET scan of the composite 

PET-CT image, the one or metastatic regions including regions corresponding to 

patient tissue locations outside of the prostate; and 

computing a value of the second risk index using the PET scan with the 

identified 3D boundaries of the one or more metastatic region(s). 

49. The system of either of claims 46 or 47, wherein: 

the first image subseries comprises one or more composite SPECT-CT image(s), each 

composite SPECT-CT image comprising a CT scan overlaid with a SPECT scan acquired at 

substantially the same time; 

9285898vl 

the second image subseries comprises one or more whole-body scan(s); and 

the instructions cause the processor to, at step (b ): 

automatically analyze each of the one or more composite SPECT-CT images by: 

using the composite SPECT-CT image to geographically identify a 3D 

boundary of a prostate region within the SPECT scan of the composite SPECT­

CT image; and 

computing a value of the first risk index using the SPECT scan with the 

identified 3D boundary of the prostate region; and 

automatically analyze each of the one or more whole-body scan(s) by: 
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geographically identifying a boundary of one or more metastatic regions 

within the whole-body scan, the one or metastatic regions including regions 

corresponding to patient tissue locations outside of the prostate; and 

computing a value of the second risk index using the PET scan with the 

identified 3D boundaries of the one or more metastatic region(s). 
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NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT 
SYSTEM, AND RELATED GRAPHICAL USER INTERFACE (GUI) 

APPLICATIONS 

Abstract 

Described herein is a platform and supported graphical user interface (GUI) decision­

making tools for use by medical practitioners and/or their patients, e.g., to aide in the process of 

making decisions about a course of cancer treatment and/or to track treatment and/or the progress 

of a disease. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

17/862,528 07/12/2022 320 2010358-0260 49 5 

24280 
CONFIRMATION NO. 4583 

FILING RECEIPT 
CHOATE, HALL & STEWART LLP 
TWO INTERNATIONAL PLACE 
BOSTON, MA 02110 

1111111111111111111111 m~mll!~ij!H~11H~ 111111111111111 IIII IIII 

Date Mailed: 07/26/2022 

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 must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a 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 response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 
Mark R. Baker, New York, NY; 

Applicant( s) 
Progenies Pharmaceuticals, Inc., N. Billerica, MA; 

Power of Attorney: The patent practitioners associated with Customer Number 24280 

Domestic Priority data as claimed by applicant 
This application is a CON of 16/938,488 07/24/2020 
which is a CON of 16/418,527 05/21/2019 PAT 10762993 
which is a CON of 15/794,220 10/26/2017 PAT 10340046 
which claims benefit of 62/413,936 10/27/2016 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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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: 07/25/2022 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 17/862,528 

Projected Publication Date: 11/03/2022 

Non-Publication Request: No 

Early Publication Request: No 
Title 

NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND RELATED 
GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

Preliminary Class 

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

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

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

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

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

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

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

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

17/862,528 

24280 

07/12/2022 Mark R. Baker 2010358-0260 
CONFIRMATION NO. 4583 

FORMALITIES LETTER 
CHOATE, HALL & STEWART LLP 
TWO INTERNATIONAL PLACE 
BOSTON, MA 02110 

1111111111111111111111 ll]~!l]!~l!~IUIJH~ ~IUI] 111111111111111 IIII 1111 

Date Mailed: 07/26/2022 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. 

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid 
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under 
the provisions of 37 CFR 1.136(a). 

• The application search fee must be submitted. 
• The application examination fee must be submitted. 
• Additional claim fees of$ 5420 as an undiscounted entity, including any required multiple dependent claim 

fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

• Surcharge as set forth in 37 CFR 1.16(f) must be submitted. 
The surcharge is due for any one of: 

• late submission of the basic filing fee, search fee, or examination fee, 
• late submission of inventor's oath or declaration, 
• filing an application that does not contain at least one claim on filing, or 
• submission of an application filed by reference to a previously filed application. 

SUMMARY OF FEES DUE: 

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized 
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of 
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified 
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro 
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.) 

• $ 160 surcharge. 
• $ 700 search fee. 
• $ 800 examination fee. 
• $ 960 for 2 independent claims over 3. 
• $ 3600 for 36 total claims over 20. 
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• $ 860 for multiple dependent claim surcharge. 
• $( 0) previous unapplied payment amount. 
• $ 7080 TOTAL FEE BALANCE DUE. 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

REPLY VIA ELECTRONIC FILING 
A reply may be submitted via electronic filing only by registered users of the appropriate USPTO patent electronic 
filing system and must include: 

• A separate document having the document description, "Applicant response to Pre-Exam Formalities 
Notice"; and 

• the item(s) for which a reply period is set forth above. 

For more information about electronic filing, contact the Patent Electronic Business Center (EBC) at 
1-866-217-9197 or visit at https://www.uspto.gov/ebc. 

NOTE: If the reply is not being submitted electronically, a copy of this notice must be included. 

/twoldeyes/ 

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. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 17/862,528 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 320 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 700 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 800 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 56 minus 20= 36 (37 CFR 1.16(i)) 
OR X 100 = 3600 

INDEPENDENT CLAIMS 5 minus 3 = 2 X 480 = 960 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 860 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 7240 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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MULTIPLE DEPENDENT CLAIM Application Number Filing Date 

FEE CALCULATION SHEET 
17862528 

Substitute for Form PTO-1360 
Applicant(s) Mark Baker (For use with Form PTO/SB/06) 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * * 
AMENDMENT AMENDMENT 

lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend 

1 1 51 

2 1 52 

3 2 53 

4 (1) 54 

5 (1) 55 

6 (1) 56 

7 (1) 57 

8 (1) 58 

9 (1) 59 

10 (1) 60 

11 (1) 61 

12 (1) 62 

13 (1) 63 

14 (1) 64 

15 (1) 65 

16 (1) 66 

17 (1) 67 

18 (1) 68 

19 1 69 

20 1 70 

21 1 71 

22 3 72 

23 (1) 73 

24 (1) 74 

25 (1) 75 

26 (1) 76 

27 (1) 77 

28 (1) 78 

29 (1) 79 

30 (1) 80 

31 (1) 81 

32 (1) 82 

33 (1) 83 

34 (1) 84 

35 (1) 85 

36 (1) 86 

37 (1) 87 

38 1 88 

39 1 89 

40 1 90 

41 1 91 

42 1 92 

43 2 93 

44 2 94 

45 1 95 

46 1 96 

47 1 97 

48 2 98 

49 2 99 

50 100 

Total lndep 5 0 0 

Total 51 .J 0 .J 0 .J 
Depend 

Total 56 0 0 
Claims 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
COMMISSIONER FOR PATENTS 
P.O.BOX 1450 
ALEXANDRIA VA22313-1451 

PRESORTED 
FIRST-CLASS MAIL 
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Courtesy Reminder for 
Application Serial No: 17/862,528 

Attorney Docket No: 2010358-0260 
Customer Number: 24280 
Date of Electronic Notification: 07/26/2022 

This is a courtesy reminder that new correspondence is available for this 
application. If you have not done so already, please review the 
correspondence. The official date of notification of the outgoing 
correspondence will be indicated on the form PTOL-90 accompanying the 
correspondence. 

An email notification regarding the correspondence was sent to the following 
email address(es) associated with your customer number: 

patentdocket@choate.com 
jnease@choate.com 

To view your correspondence online or update your email addresses, please 
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair. 
If you have any questions, please email the Electronic Business Center (EBC) 
at EBC@uspto.gov or call 1-866-217-9197. 
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Docket No.: 2010358-0260 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Progenies Pharmaceuticals, Inc. 

Application No.: 17/862,528 

Filed: July 12, 2022 

For: NETWORK FOR MEDICAL IMAGE 
ANALYSIS, DECISION SUPPORT SYSTEM, 
AND RELATED GRAPHICAL USER 
INTERFACE (GUI) APPLICATIONS 

Confirmation No.: 4583 

Art Unit: 2667 

Examiner: Not yet assigned 

PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115 

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

Dear Commissioner: 

INTRODUCTORY COMMENTS 

Prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows: 

11038190v1 

Amendments to the Specification begin on page J of this paper; 

Amendments to the Drawings begin on page §. of this paper; 

Amendments to the Claims begin on page Z of this paper; and 

Remarks begin on page 17 of this paper. 
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Application No. 17 /862,528 2 Docket No.: 2010358-0260 

AMENDMENTS TO THE SPECIFICATION 

Applicant respectfully requests amendment to the specification by the following changes, 

to (i) update the Cross Reference to Related Applications paragraph and (ii) replace initially filed 

versions of two chemical structure drawings with formalized versions to facilitate reproduction. 

No new matter is added. 

Please amend paragraph [0001] under the heading "Cross Reference to Related 

Applications" as follows: 

[0001] This application is a continuation of U.S. Application No. 16/938,488, filed July 24, 2020 

(now U.S. Patent No. 11,424,035), which is a continuation of U.S. Application No. 16/418,527, 

filed May 21, 2019 (now U.S. Patent No. 10,762,993), which is a continuation of U.S. 

Application No. 15/794,220 filed October 26, 2017 (now U.S. Patent No. 10,340,046), which 

claims the benefit of U.S. Provisional Application 62/413,936, filed on October 27, 2016, the 

content§. of each of which [[is]]are hereby incorporated by reference herein in [[its]]their entirety. 

11038190v1 
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Application No. 17 /862,528 3 Docket No.: 2010358-0260 

Please amend paragraph [00109] on page 38 as follows: 

[00109] In certain embodiments, 1404 is labelled with a radionuclide (e.g., chelated to a 

radioisotope of a metal). In certain embodiments, the radionuclide labelled PSMA binding agent 

comprises 99mTc-MIP-1404, which is 1404 labelled with (e.g., chelated to) 99mTc: 

99mTc-MIP-1404 , 

11038190v1 
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Application No. 17 /862,528 4 Docket No.: 2010358-0260 

or a pharmaceutically acceptable salt thereof. In certain embodiments, 1404 may be 

chelated to other metal radioisotopes [e.g., a radioisotope of rhenium (Re) (e.g., rhenium-188 

(1 88Re); e.g., rhenium-186 (1 86Re)); e.g., a radioisotope of yttrium (Y) (e.g., 90Y); e.g., a 

radioisotope of lutetium (Lu)(e.g., 177Lu); e.g., a radioisotope of gallium (Ga) (e.g., 68Ga; e.g., 

67Ga); e.g., a radioisotope of indium (e.g., 111In); e.g., a radioisotope of copper (Cu) (e.g., 67Cu)] 

to form a compound having a structure similar to the structure shown above for 99mTc-MIP-1404, 

with the other metal radioisotope substituted for 99mTc. 

Please amend paragraph [00110] on page 39 as follows: 

[00110] In certain embodiments, 1405 is labelled with a radionuclide (e.g., chelated to a 

radioisotope of a metal). In certain embodiments, the radionuclide labelled PSMA binding agent 

comprises 99mTc-MIP-1405, which is 1405 labelled with (e.g., chelated to) 99mTc: 

11038190v1 
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Application No. 17 /862,528 5 Docket No.: 2010358-0260 

HO 

99mTc-MIP-1405 , 

or a pharmaceutically acceptable salt thereof. In certain embodiments, 1405 may be 

chelated to other metal radioisotopes [e.g., a radioisotope of rhenium (Re) (e.g., rhenium-188 

(1 88Re); e.g., rhenium-186 (1 86Re)); e.g., a radioisotope of yttrium (Y) (e.g., 90Y); e.g., a 

radioisotope of lutetium (Lu)(e.g., 177Lu); e.g., a radioisotope of gallium (Ga) (e.g., 68Ga; e.g., 

67Ga); e.g., a radioisotope of indium (e.g., 1111n); e.g., a radioisotope of copper (Cu) (e.g., 67Cu)] 

to form a compound having a structure similar to the structure shown above for 99mTc-MIP-1405, 

with the other metal radioisotope substituted for 99mTc. 

11038190v1 
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Application No. 17 /862,528 6 Docket No.: 2010358-0260 

AMENDMENTS TO THE DRAWINGS 

Please replace page 3 (corresponding to FIG. 3), page 4 (corresponding to FIG. 4), and 

page 5 ( corresponding to FIG. 5) of the current! y filed drawings with the 3 pages ofreplacement 

sheets of drawings filed herewith. The amendments are fully supported by the Specification and 

Drawings as originally filed, and are solely to enlarge and darken text for reproducibility 

considerations. No new matter has been added. 
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AMENDMENTS TO THE CLAIMS 

The following Listing of Claims will replace all prior versions and listings of claims in 

the application: 

1. (Currently Amended) A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to perform one or more of functions (i) to (v) as follov,rs: 

(i) receive and store a plurality of medical images in a database, each medical 

image associated with a corresponding particular patient; 

(ii) access one or more of the medical images and/or related data associated 

with a particular patient from the database upon user request for transmission to the user 

for display on a user computing de,i1ice; 

(iii) automatically analyze the one or more [[of the]] medical images using a 

machine learning algorithm; 

(iv) generate a radiologist report for [[a]] the particular patient according to the 

one or more [[of the ]]medical images for the patient[[; and]].,_ 

apply a machine learning algorithm to update a process for automatically 

analyzing one or more of the medical images using accumulated image data in the 

database 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

obtained at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the instructions cause the processor to automatically analyze 

the composite image by: 
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(a) using the composite image to geographically identify a 3D boundary for 

each of one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D 

boundary(ies) of the one or more region(s), a value of each of one or more risk indices, 

each risk index value indicative of cancer state or progression in the patient. 

2. (Currently Amended) The system of claim 1, wherein the plurality of medical images in 

the database comprise a series of medical images of a first patient taken over time, and wherein 

the instructions cause the processor to determine a value of at least a first risk index for each 

medical image of the series, thereby tracking determined values of at least the first risk index for 

the first patient over time. 

3 - 10. (Canceled) 

11. (Currently Amended) The system of either of claims 6 or 7 claim 1, wherein the nuclear 

medicine image is a PET scan. 

12. (Original) The system of claim 11, wherein the radionuclide is a radioisotope of a 

halogen. 

13. (Original) The system of claim 12, wherein the imaging agent comprises [18F]DCFPyL. 

14. (Original) The system of claim 11, wherein the radionuclide is a radioisotope of gallium 

(Ga). 

11038190v1 

Page 129 of 310 MIM Ex1004



Application No. 17 /862,528 9 Docket No.: 2010358-0260 

15. (Canceled) 

16. (Currently Amended) The system of claim [[15]]1, wherein the instructions cause the 

processor to, for at least one risk index of the one or more risk indices, compute the value of the 

risk index by: 

determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the 3D 

boundary of the region; and 

computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

17. (Currently Amended) The system of any one of the preceding claims claim 1, wherein the 

system is a cloud-based system. 

18. (Canceled) 

19. (Currently Amended) A method comprising performing, by a processor of a server 

computing device, any one or more of (i) to (v) as follows: 

(i) receiving and storing, by [[a]]the processor of a server computing device, £1 

plurality of medical images in a database, each medical image associated with a particular 

corresponding patient; 

(ii) accessing, by the processor, one or more of the medical images and/or related data 

associated with a particular patient from the database upon user request for transmission to the 

user for display on a user computing device; 

(iii) automatically analyzing, by the processor, the one or more [[ of the ]]medical 

images using a machine learning algorithm; and 
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(iv) generating, by the processor, a radiologist report for [[a]]the particular patient 

according to the one or more [[ of the ]]medical images for the patient[[; and]].,_ 

(v) applying, by the processor, a machine learning algorithm to update a process for 

automatically analyzing one or more of the medical images using accumulated image data in the 

database 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

acquired at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the method comprises automatically analyzing the composite 

image by: 

(a) using the composite image to geographically identify a 3D boundary for 

each of one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D 

boundary(ies) of the one or more region(s), a value of each of one or more risk indices, 

each risk index value indicative of cancer state or progression in the patient. 

20. (Currently Amended) The method of claim 19, wherein the plurality of medical images in 

the database comprise a series of medical images of a first patient taken over time, and wherein 

the method comprises determining a value of at least a first risk index for each medical image of 

the series, thereby tracking determined values of at least the first risk index over time. 

21. (Currently Amended) The method of claim 20, wherein the receiving and storing of the 

plurality of medical images comprises repeatedly receiving and storing, over time, a plurality of 

medical images of the first patient, each obtained at a different time, to obtain the series of 

medical images of the first patient. 
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22-39. (Canceled) 

40. (Currently Amended) A method for tracking prostate cancer progression and treatment 

efficacy over time, for one or more patient(s), the method comprising: 

(a) repeatedly receiving and storing in a database, over time, by a processor of a 

computing device, a plurality of medical images for each of the one or more patient(s) to obtain, 

for each of the one or more patient(s), a series of medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyzing, by the processor, 

using a machine learning algorithm, the series of medical images for the patient to determine 

values of one or more risk indices for each medical image of the series, thereby tracking 

determined values of the one or more risk indices over a course prostate cancer progression and 

treatment for the patient; and 

(c) for each of the one or more patient(s), storing, by the processor, the determined 

values of the one or more risk indices, each indicative of prostate cancer state or progression, for 

the patient for further processing and/or causing, by the processor, display of a graphical 

representation of the determined values of the one or more risk indices for the patient.,_ 

wherein the series of medical images for a particular patient of the one or more patient(s) 

comprises a CT scan overlaid with a nuclear medicine image acquired at a substantially same 

time as the CT scan and following administration to the patient of an imaging agent comprising a 

Prostate Specific Membrane Antigen (PSMA) binding agent comprising a radionuclide, and 

wherein step (b) comprises: 

11038190v1 

using the composite image to geographically identify a 3D boundary for 

each of one or more regions of imaged tissue within the nuclear medicine image; 

and 

computing the value of each of the one or more risk indices using the 

nuclear medicine image with the identified 3D boundary(ies) of the one or more 

region(s). 
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41. (Currently Amended) The method of claim 40, wherein the series of medical images for 

[[a]]the particular patient of the one or more patient(s) comprises: 

(i) a first image subseries comprising one or more medical images obtained using a 

first nuclear imaging modality each following administration to the particular patient of a first 

radiopharmaceutical; and 

(ii) a second image subseries comprising one or more medical images obtained using 

a second nuclear imaging modality each following administration to the particular patient of a 

second radiopharmaceutical, 

such that the values of the one or more risk indices determined in step (b) for the 

particular patient comprise a first subseries of values of a first risk index determined by 

automated analysis of the first image subseries and a second subseries of values of a second risk 

index determined by automated analysis of the second image subseries. 

42. (Original) The method of claim 41, wherein the medical images of first image subseries 

are obtained over a first period of time, when prostate cancer of the particular patient is localized, 

and the medical images of the second image subseries are obtained over a second period of time, 

when prostate cancer of the particular patient is metastatic. 

43-44. (Canceled) 

45. (Currently Amended) A system for tracking prostate cancer progression and treatment 

efficacy over time, for one or more patient(s), the system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 
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(a) repeatedly receive and store in a database, over time, a plurality of medical 

images for each of the one or more patient(s) to obtain, for each of the one or more 

patient(s), a series of medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyze the series of 

medical images for the patient, using a machine learning algorithm, to determine values 

of one or more risk indices for each medical image of the series, thereby tracking 

determined values of the one or more risk indices over a course prostate cancer 

progression and treatment for the patient; and 

(c) for each of the one or more patient(s), store the determined values of the 

one or more risk indices, each indicative of prostate cancer state or progression, for the 

patient for further processing and/or cause display of a graphical representation of the 

determined values of the one or more risk indices for the patient 

wherein the series of medical images for a particular patient of the one or more 

patient(s) comprises a CT scan overlaid with a nuclear medicine image acquired at a 

substantially same time as the CT scan and following administration to the patient of an 

imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, and wherein step (b) comprises: 

using the composite image to geographically identify a 3D 

boundary for each of one or more regions of imaged tissue within the 

nuclear medicine image; and 

computing the value of each of the one or more risk indices using 

the nuclear medicine image with the identified 3D boundary(ies) of the 

one or more region(s). 

46-49. (Canceled) 

50. (New) The system of claim 1, wherein the cancer is prostate cancer. 
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51. (New) The system of claim 50, wherein the cancer is metastatic prostate cancer. 

52. (New) The system of claim 1, wherein the one or more regions of imaged tissue comprise 

one or more members selected from the group consisting of: organs, organ structures, sub­

organs, and organ regions. 

52. (New) The system of claim 1, wherein the one or more regions of imaged tissue comprise 

bone and/or a prostate of the patient. 

53. (New) The system of claim 1, wherein the instructions cause the processor to 

automatically analyze the composite image by, at step (a): 

using the machine learning algorithm to geographically identify, within the CT scan of 

the composite image, the 3D boundary(ies) for each of the one or more region(s); and 

transferring the 3D boundary(ies) to the nuclear medicine image. 

54. (New) The system of claim 1, wherein the nuclear medicine image is a PET scan and the 

instructions cause the processor to automatically analyze the composite image by, at step (b): 

computing the value of at least one particular risk index of the one or more risk indices 

based on intensity values of the PET scan in relation to the identified 3D boundary(ies). 

55. (New) The system of claim 54, wherein the instructions cause the processor to 

automatically analyze the composite image by, at step (b): 
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computing the value of at least one particular risk index of the one or more risk indices 

based on intensity values of the PET scan within one or more of the identified 3D boundary(ies) 

within PET scan 

56. (New) The system of claim 54, wherein the instructions cause the processor to 

automatically analyze the composite image by: 

identifying one or more hotspots within the PET scan; and 

at step (b ), computing the value of the particular risk index based one or more features of 

the one or more hotspots together with the identified 3D boundary(ies). 

57. (New) The system of claim 56, wherein the one or more features comprise one or more 

members selected from the group consisting of: a size of the one or more hotspots, a number of 

the one or more hotspots, and a distribution of the one or more hotspots. 

58. (New) The system of claim 56, wherein the instructions cause the processor to 

automatically analyze the composite image by, at step (b): 

compute the value of the particular risk index based on one or more members selected 

from the group consisting of: 
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a total number of identified hotspots within one or more of the 3D boundary(ies); 

a total volume of detected hotspots within one or more of the 3D boundary(ies); 

an average intensity of detected hotspots within one or more of the 3D 

boundary(ies); and 

a maximal intensity of detected hotspots within one or more of the 3D 

boundary(ies). 
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59. (New) The system of claim 2, wherein the instructions cause the processor to correlate 

the determined values of the first risk index with one or more prognostic values, thereby 

providing an objective metric of cancer state, progression, outlook, and/or treatment efficacy. 

60. (New) The system of claim 59, wherein the one or more prognostic values comprise a 

measure of life expectancy. 

61. (New) The system of claim 60, wherein the measure of life expectancy is overall 

survival. 

62. (New) The system of claim 11, wherein the imaging agent comprises lSF-PSMA-1007. 

63. (New) The system of claim 12, wherein the halogen is fluorine-18 [18F]. 

64. (New) The system of claim 14, wherein the imaging agent comprises 68Ga-PSMA-11. 

65. (New) The method of claim 42, comprising using PET-CT imaging for evaluating 

prostate cancer in both localized and metastatic states. 
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REMARKS 

Status of the Claims 

Prior to entry of this Preliminary Amendment, claims 1 - 49 were pending. With entry of 

this Preliminary Amendment, claims 1, 2, 11, 16, 17, 19 - 21, 40, 41, and 45 are amended as 

reflected in the Listing of Claims above, and claims 3 - 10, 15, 18, 22 - 39, 43 - 44, and 46 - 49 

are cancelled without prejudice or disclaimer. New claims 50 - 65 are added. Support for the 

amendments and new claims can be found, for example, in original claims 1, 6, 19, 25, 40, 43, 

45, 48, and at paragraphs [0013], [0014], [0019], [0032], [0038], [0047], [0048], [0054], [0060], 

[0091]-[0092], [0097], [00101], [00102], [00120]-[00127], and [00140] of the specification as 

filed. No new matter is added. 

Accordingly, after entry of the present Preliminary Amendment, claims 1, 2, 11-14, 16, 

17, 19-21, 40-42, 45, and 50-65 will be pending for consideration. 

Amendments to the Specification and Drawings 

The specification has been amended to update the Cross-Reference to Related 

Applications paragraph, and also to replace initially filed versions of two chemical structure 

drawings with formalized versions that facilitate reproduction. The drawings are amended via 

submission ofreplacement drawings corresponding to revised versions (solely to enlarge and 

darken text for reproducibility considerations) of certain figures of the originally filed drawings. 

The amendments to the speciation and drawing are fully supported by the specification and 

drawings as originally filed. No new matter is added. 
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Conclusion 

Applicant respectfully requests entry of this Preliminary Amendment prior to 

examination. Applicant thanks the Examiner for careful consideration of the present case. If a 

telephone conversation would help clarify any issues or expedite prosecution of the case, 

Applicant invites the Examiner to contact the undersigned at (617) 248-4814. 

Dated: September 23, 2022 
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Respectfully submitted, 

Electronic signature: /Ronen Adato/ 
Ronen Adato, PhD 

Registration No.: 76,341 
CHOATE, HALL & STEWART LLP 
Two International Place 
Boston, Massachusetts 02110 
(617) 248-4814 
Agent for Applicant 
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Docket No.: 2010358-0260 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Progenies Pharmaceuticals, Inc. 

Application No.: 17 /862,528 

Filed: July 12, 2022 

For: NETWORK FOR MEDICAL IMAGE 
ANALYSIS, DECISION SUPPORT SYSTEM, 
AND RELATED GRAPHICAL USER 
INTERFACE (GUI) APPLICATIONS 

Confirmation No.: 4583 

Art Unit: 2667 

Examiner: Not yet assigned 

PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115 

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

Dear Commissioner: 

INTRODUCTORY COMMENTS 

Prior to examination on the merits, please amend the above-identified U.S. patent 

application as follows: 

Amendments to the Claims begin on page ~ of this paper. 

Remarks begin on page 12 of this paper. 
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AMENDMENTS TO THE CLAIMS 

The following Listing of Claims will replace all prior versions and listings of claims in 

the application: 

1. (Currently Amended) A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(i) receive and store a plurality of medical images in a database, each medical 

image associated with a corresponding patient; 

(ii) access one or more of the medical images associated with a particular 

patient from the database; 

(iii) automatically analyze the one or more medical images using a machine 

learning algorithm; and 

(iv) generate a radiologist report for the particular patient according to the one 

or more medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

obtained at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the instructions cause the processor to automatically analyze 

the composite image by: 

11071971v1 

(a) using the composite image to geographically identify a 3D boundary for 

each of one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D 

boundary(ies) of the one or more region(s), a value of each of one or more risk indices, 

each risk index value indicative of cancer state or progression in the patient. 
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2. (Previously Presented) The system of claim 1, wherein the plurality of medical images in 

the database comprise a series of medical images of a first patient taken over time, and wherein 

the instructions cause the processor to determine a value of at least a first risk index for each 

medical image of the series, thereby tracking determined values of at least the first risk index for 

the first patient over time. 

3 - 10. (Canceled) 

11. (Previously Presented) The system of claim 1, wherein the nuclear medicine image is a 

PET scan. 

12. (Original) The system of claim 11, wherein the radionuclide is a radioisotope of a 

halogen. 

13. (Original) The system of claim 12, wherein the imaging agent comprises [18F]DCFPyL. 

14. (Original) The system of claim 11, wherein the radionuclide is a radioisotope of gallium 

(Ga). 

15. (Canceled) 

16. (Previously Presented) The system of claim 1, wherein the instructions cause the 

processor to, for at least one risk index of the one or more risk indices, compute the value of the 

risk index by: 

11071971v1 
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determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the 3D 

boundary of the region; and 

computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

17. (Previously Presented) The system of claim 1, wherein the system is a cloud-based 

system. 

18. (Canceled) 

19. (Previously Presented) A method comprising performing, by a processor of a server 

computing device, (i) to (v) as follows: 

(i) receiving and storing, by the processor of a server computing device, a plurality 

of medical images in a database, each medical image associated with a particular corresponding 

patient; 

(ii) accessing, by the processor, one or more of the medical images associated with a 

particular patient from the database; 

(iii) automatically analyzing, by the processor, the one or more medical images using 

a machine learning algorithm; and 

(iv) generating, by the processor, a radiologist report for the particular patient 

according to the one or more medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

acquired at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 
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comprising a radionuclide, wherein the method comprises automatically analyzing the composite 

image by: 

(a) using the composite image to geographically identify a 3D boundary for 

each of one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D 

boundary(ies) of the one or more region(s), a value of each of one or more risk indices, 

each risk index value indicative of cancer state or progression in the patient. 

20. (Previously Presented) The method of claim 19, wherein the plurality of medical images 

in the database comprise a series of medical images of a first patient taken over time, and 

wherein the method comprises determining a value of at least a first risk index for each medical 

image of the series, thereby tracking determined values of at least the first risk index over time. 

21. (Previously Presented) The method of claim 20, wherein the receiving and storing of the 

plurality of medical images comprises repeatedly receiving and storing, over time, a plurality of 

medical images of the first patient, each obtained at a different time, to obtain the series of 

medical images of the first patient. 

22-39. (Canceled) 

40. (Previously Presented) A method for tracking prostate cancer progression and treatment 

efficacy over time, for one or more patient(s), the method comprising: 

(a) repeatedly receiving and storing in a database, over time, by a processor of a 

computing device, a plurality of medical images for each of the one or more patient(s) to obtain, 

for each of the one or more patient(s), a series of medical images taken over time; 
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(b) for each of the one or more patient(s), automatically analyzing, by the processor, 

using a machine learning algorithm, the series of medical images for the patient to determine 

values of one or more risk indices for each medical image of the series, thereby tracking 

determined values of the one or more risk indices over a course prostate cancer progression and 

treatment for the patient; and 

(c) for each of the one or more patient(s), storing, by the processor, the determined 

values of the one or more risk indices, each indicative of prostate cancer state or progression, for 

the patient for further processing and/or causing, by the processor, display of a graphical 

representation of the determined values of the one or more risk indices for the patient.,_ 

wherein the series of medical images for a particular patient of the one or more patient(s) 

comprises a CT scan overlaid with a nuclear medicine image acquired at a substantially same 

time as the CT scan and following administration to the patient of an imaging agent comprising a 

Prostate Specific Membrane Antigen (PSMA) binding agent comprising a radionuclide, and 

wherein step (b) comprises: 

using the composite image to geographically identify a 3D boundary for 

each of one or more regions of imaged tissue within the nuclear medicine image; 

and 

computing the value of each of the one or more risk indices using the 

nuclear medicine image with the identified 3D boundary(ies) of the one or more 

region(s). 

41. (Previously Presented) The method of claim 40, wherein the series of medical images for 

the particular patient of the one or more patient(s) comprises: 

(i) a first image subseries comprising one or more medical images obtained using a 

first nuclear imaging modality each following administration to the particular patient of a first 

radiopharmaceutical; and 
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(ii) a second image subseries comprising one or more medical images obtained using 

a second nuclear imaging modality each following administration to the particular patient of a 

second radiopharmaceutical, 

such that the values of the one or more risk indices determined in step (b) for the 

particular patient comprise a first subseries of values of a first risk index determined by 

automated analysis of the first image subseries and a second subseries of values of a second risk 

index determined by automated analysis of the second image subseries. 

42. (Original) The method of claim 41, wherein the medical images of first image subseries 

are obtained over a first period of time, when prostate cancer of the particular patient is localized, 

and the medical images of the second image subseries are obtained over a second period of time, 

when prostate cancer of the particular patient is metastatic. 

43-44. (Canceled) 

45. (Previously Presented) A system for tracking prostate cancer progression and treatment 

efficacy over time, for one or more patient(s), the system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

11071971v1 

(a) repeatedly receive and store in a database, over time, a plurality of medical 

images for each of the one or more patient(s) to obtain, for each of the one or more 

patient(s), a series of medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyze the series of 

medical images for the patient, using a machine learning algorithm, to determine values 

of one or more risk indices for each medical image of the series, thereby tracking 
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determined values of the one or more risk indices over a course prostate cancer 

progression and treatment for the patient; and 

(c) for each of the one or more patient(s), store the determined values of the 

one or more risk indices, each indicative of prostate cancer state or progression, for the 

patient for further processing and/or cause display of a graphical representation of the 

determined values of the one or more risk indices for the patient 

wherein the series of medical images for a particular patient of the one or more 

patient(s) comprises a CT scan overlaid with a nuclear medicine image acquired at a 

substantially same time as the CT scan and following administration to the patient of an 

imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, and wherein step (b) comprises: 

using the composite image to geographically identify a 3D 

boundary for each of one or more regions of imaged tissue within the 

nuclear medicine image; and 

computing the value of each of the one or more risk indices using 

the nuclear medicine image with the identified 3D boundary(ies) of the 

one or more region(s). 

46-49. (Canceled) 

50. (Previously Presented) The system of claim 1, wherein the cancer is prostate cancer. 

51. (Previously Presented) The system of claim 50, wherein the cancer is metastatic prostate 

cancer. 

52. (Canceled) 
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53. (Previously Presented) The system of claim 1, wherein the instructions cause the 

processor to automatically analyze the composite image by, at step (a): 

using the machine learning algorithm to geographically identify, within the CT scan of 

the composite image, the 3D boundary(ies) for each of the one or more region(s); and 

transferring the 3D boundary(ies) to the nuclear medicine image. 

54. (Previously Presented) The system of claim 1, wherein the nuclear medicine image is a 

PET scan and the instructions cause the processor to automatically analyze the composite image 

by, at step (b): 

computing the value of at least one particular risk index of the one or more risk indices 

based on intensity values of the PET scan in relation to the identified 3D boundary(ies). 

55. (Previously Presented) The system of claim 54, wherein the instructions cause the 

processor to automatically analyze the composite image by, at step (b): 

computing the value of at least one particular risk index of the one or more risk indices 

based on intensity values of the PET scan within one or more of the identified 3D boundary(ies) 

within PET scan 

56. (Previously Presented) The system of claim 54, wherein the instructions cause the 

processor to automatically analyze the composite image by: 

identifying one or more hotspots within the PET scan; and 

at step (b ), computing the value of the particular risk index based one or more features of 

the one or more hotspots together with the identified 3D boundary(ies). 
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57. (Previously Presented) The system of claim 56, wherein the one or more features 

comprise one or more members selected from the group consisting of: a size of the one or more 

hotspots, a number of the one or more hotspots, and a distribution of the one or more hotspots. 

58. (Previously Presented) The system of claim 56, wherein the instructions cause the 

processor to automatically analyze the composite image by, at step (b): 

compute the value of the particular risk index based on one or more members selected 

from the group consisting of: 

a total number of identified hotspots within one or more of the 3D boundary(ies); 

a total volume of detected hotspots within one or more of the 3D boundary(ies); 

an average intensity of detected hotspots within one or more of the 3D 

boundary(ies); and 

a maximal intensity of detected hotspots within one or more of the 3D 

boundary( ies). 

59. (Previously Presented) The system of claim 2, wherein the instructions cause the 

processor to correlate the determined values of the first risk index with one or more prognostic 

values, thereby providing an objective metric of cancer state, progression, outlook, and/or 

treatment efficacy. 

60. (Previously Presented) The system of claim 59, wherein the one or more prognostic 

values comprise a measure of life expectancy. 

61. (Previously Presented) The system of claim 60, wherein the measure of life expectancy is 

overall survival. 
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62. (Previously Presented) The system of claim 11, wherein the imaging agent comprises 

lSF-PSMA-1007. 

63. (Previously Presented) The system of claim 12, wherein the halogen is fluorine-18 [18F]. 

64. (Previously Presented) The system of claim 14, wherein the imaging agent comprises 

68Ga-PSMA-11. 

65. (Previously Presented) The method of claim 42, comprising using PET-CT imaging for 

evaluating prostate cancer in both localized and metastatic states. 

66. (New) The system of claim 1, wherein the one or more regions of imaged tissue comprise 

one or more members selected from the group consisting of: organs, organ structures, sub­

organs, and organ regions. 

67. (New) The system of claim 1, wherein the one or more regions of imaged tissue comprise 

bone and/or a prostate of the patient. 
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REMARKS 

Status of the Claims 

Prior to entry of this Preliminary Amendment, claims 1, 2, 11-14, 16, 17, 19-21, 40-42, 

45, and 50-65 were pending. With entry of this Preliminary Amendment, claim 1 is amended to 

address a minor informality and the two claims previously numbered as claim 52 are canceled 

without prejudice or disclaimer. New claims 66 and 67 are added. Support for the new claims 

can be found, for example, at paragraphs [0014], [0019], [0028], [0032], [0038], [0047], [0056], 

[0060], [0124], of the specification as filed. No new matter is added. 

Applicant has noticed that the Preliminary Amendment filed September 23, 2022 

inadvertently numbered two claims as claim 52. Accordingly, for sake of clarity moving 

forward, Applicant submits this Preliminary Amendment to cancel both instances of claim 52 

( claim 52 is listed once in the above listing of the claims, but both - i.e., the two previously 

pending - instances of claim 52 are canceled), without prejudice or disclaimer, and re-introduce 

the canceled claims as new claims 66 and 67. 

According! y, after entry of the present Preliminary Amendment, claims 1, 2, 11-14, 16, 

17, 19-21, 40-42, 45, 50, 51, 53-67 will be pending for consideration. 
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Conclusion 

Applicant respectfully requests entry of this Preliminary Amendment prior to 

examination. Applicant thanks the Examiner for careful consideration of the present case. If a 

telephone conversation would help clarify any issues or expedite prosecution of the case, 

Applicant invites the Examiner to contact the undersigned at (617) 248-4814. 

Applicant notes that there are 32 total claims currently pending (12 in excess of 20). 

Among other things, Applicant submitted excess claim fees for 11 claims in excess of 20 with 

the Preliminary Amendment filed September 23, 2022. The online Fee History for this 

application at the USPTO Patent Center website indicates that the fee for the additional 12th 

claim in excess of 20 was charged to Deposit Account No. 03-1721 on September 23, 2022. 

Accordingly, it is Applicant's understanding that all excess claim fees have been paid, and no 

further fees are due at this time. 

Dated: October 27, 2022 
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Respectfully submitted, 

Electronic signature: /Ronen Adato/ 
Ronen Adato, PhD 

Registration No.: 76,341 
CHOATE, HALL & STEWART LLP 
Two International Place 
Boston, Massachusetts 02110 
(617) 248-4814 
Agent for Applicant 
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5 Non Patent Literature 

Warnings: 

Information: 

6 Non Patent Literature 

Warnings: 

Information: 

7 Non Patent Literature 

Warnings: 

Information: 

8 Non Patent Literature 

Warnings: 

Information: 

GRAHOVAC_ETAL_2023.PDF 

2023-03-23_PCTEP2022077505 
_ISR.PDF 

KERTESZ_ET AL_2022_FP .PDF 

KERTESZ_ETAL_2022.PDF 

KHURSHID_ETAL_2018.PDF 

KRAJNC_ETAL_2022.PDF 

PAPP _ETAL_2018.PDF 

2288591 

e689c0aeb2789a78bca0b78cd4b9ad89f98 
Sf636 

307133 

0831665696c3ac5f530ce2f77ae7dce1 648e 
8799 

9772540 

ccd0b268aaf40a8b6e65b 1 a31 c42055c796 
b5d91 

3053538 

04 2f0e4 7 cf2390007 dabc 7b 7 5 84 9d485ca6 
2cd9 

1386019 

26243b539f714dc564a8bddb0081 e85c84 
c52a2 

803042 

c6ed7b42b38c46acfd5ef4 7fee1 7698f6444 
6745 

955903 

e8a5bc09a7cadf67efa5d6ae61 f1 cb68308d 
21fc 

no 14 

no 9 

no 17 

no 14 

no 10 

no 10 

no 8 

Page 202 of 310 MIM Ex1004



806690 

9 Non Patent Literature PAPP _ETAL_2019.PDF no 9 
320d8d2634aeb28069a6ce3a33606a2a04a 

a7931 

Warnings: 

Information: 

1655690 

10 Non Patent Literature PAPP _ETAL_2021.PDF no 11 
0a 1 a 1 b9adf0cbe8278b41 c88979539243b3 

da2cd 

Warnings: 

Information: 

2231366 

11 Non Patent Literature VALLADARES_ETAL_2022.PDF no 11 
1 f35abea3821 b2d7bbe66dd02444cd0bab 

1f0279 

Warnings: 

Information: 

397966 

12 Non Patent Literature 
2023-03-23_PCTEP2022077505 

no 11 
WO.PDF - 557c8d296d9e553437d 1 cf51534ab37dba 1 

860b8 

Warnings: 

Information: 

18339 

13 Transmittal Letter 
lnformation_Disclosure_State 

no 2 
ment.pdf 

9c37692ff190645b998301017caa5444 707 
9eff 

Warnings: 

Information: 

33680 

14 
Information Disclosure Statement (IDS) IDS_Citation_by_Applicant_ 13 

no 2 
Form (SB08) _References.pdf 

25522d017f40c4b93d2f7ad338b4c03df4a 
5716 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

Total Files Size (in bytes) 36467822 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Docket No.: 2010358-0260 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Progenies Pharmaceuticals, Inc. 

Application No.: 17 /862,528 

Filed: July 12, 2022 

For: NETWORK FOR MEDICAL IMAGE 
ANALYSIS, DECISION SUPPORT SYSTEM, 
AND RELATED GRAPHICAL USER 
INTERFACE (GUI) APPLICATIONS 

Confirmation No.: 4583 

Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

Pursuant to 37 C.F.R. § 1.56, 1.97 and 1.98, the attention of the Patent and Trademark 

Office is hereby directed to the references listed on the attached PTO/SB/08. It is respectfully 

requested that the information be expressly considered during the prosecution of this application, 

and that the references be made of record therein and appear among the "References Cited" on 

any patent to issue therefrom. 

This Information Disclosure Statement is filed before the mailing date of a first 

Office Action on the merits as far as is known to the undersigned (37 C.F.R. § 1.97(b)(3)). 

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), Applicant has not submitted a copy of 

the U.S. patent applications. Applicant submits herewith copies of a foreign patent and non­

patent literature in accordance with 37 C.F.R. § 1.98(a)(2). 

11395958 
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Application No.: 17/862,528 2 Docket No.: 2010358-0260 

In accordance with 37 C.F.R. § 1.97(g), the filing of this Information Disclosure 

Statement shall not be construed to mean that a search has been made or that no other material 

information as defined in 37 C.F.R. § 1.56(a) exists. In accordance with 37 C.F.R. § 1.97(h), the 

filing of this Information Disclosure Statement shall not be construed to be an admission that any 

patent, publication or other information referred to therein is "prior art" for this invention unless 

specifically designated as such. 

It is submitted that the Information Disclosure Statement is in compliance with 

37 C.F.R. § 1.98 and the Examiner is respectfully requested to consider the listed references. 

Dated: May 8, 2023 Respectfully submitted, 

Electronic signature: /Samuel R. Polio/ 
Samuel R. Polio, PhD 

Registration No.: 78,683 
CHOATE, HALL & STEW ART LLP 
Two International Place 
Boston, Massachusetts 02110 
(617) 248-4093 
Agent for Applicant 
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Used in Lieu of PTO/SB/08A/B 
(Based on PTO i0-07 version) 

Substitute for form i 449/PTO 
Complete if Known 

Application Number 17/862,528 

INFORMATION DISCLOSURE Filing Date July 12, 2022 

STATEMENT BY APPLICANT First Named Inventor Mark R. Baker 
Art Unit 2667 

(Use as many sheets as necessary) 
Examiner Name Seyed H. Azarian 

Sheet I 1 I of I 1 Attorney Docket Number 2010358-0260 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Date Name of Patentee or Additional Information 

Initials* No. 1 Number-Kind Code2 ( if known) MM-DD-YYYY Applicant of Cited Document 

A1 * US-5, 762,608-A 06-09-1998 Warne et al. 
A2* US-2009/0311182-A1 12-17-2009 WanQ et al. 
A3* US-2014/0193336-A 1 07-10-2014 ROUSSO et al. 
A4* US-2015/0119704-A1 04-30-2015 Roth et al. 
AS* US-2017/0112577-A 1 04-27-2017 Bonutti et al. 
A6* US-2020/0410672-A 1 12-31-2020 KATSCHER et al. 

FOREIGN PATENT DOCUMENTS 

Foreian Patent Document Publication 
Name of Patentee or Examiner Date Additional Information 

Initials* CiteNo. 1 Country Code3 -Number4-Kind Code5 (if known) MM-DD-YYYY Applicant of Cited Document Ts 

B1 CN-1200520-A 12-02-1998 Lijie Computer Co., Ltd English abstract and 
machine translation 
included. 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. * CITE NO.: Those application(s) which are marked with an single asterisk(*) next to 
the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. 1 Applicant's unique 
citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at ,,"-•-·s·,.,::.-T:.-, .• ·.,,,,, or MPEP 901.04. 3 Enter Office that issued the 
document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede 
the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 
6 Applicant is to place a check mark here if English language Translation is attached. 

NON PATENT LITERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 

✓ 

Examiner Cite 
Initials No. 1 magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T2 

and/or countrv where published. 

C1 INOUE, T., What cancers can be understood and not known by "PET"? -Effects of PET 
scanning by site, Medical Note Interview, 4 pages, (2015), retrieved from the internet at: 
https://medicalnote.ip/contents/150715-000003-CY JIZE. 

C2 KAWAKAMI, K. et al., Introduction of bone scintigraphy diagnosis support software 
"BONENAVI" (TOPICS), Journal of Nuclear Medicine (Japanese), 63:41-51 (2011). 

C3 KAWAKAMI, K., Evaluation of bone metastasis by bone scintigraphy diagnostic support 
software BONENAVI, Communication of the lmaaina Group of the JSRT, 36(1 ):74-77 (2013). 

C4 NOGI, S. et al., Metastatic bone tumor quantified by computer-assisted diagnosis system of 
bone scintigraphy, Nuclear Medicine in Clinic, 45(3):35-37 (2012). 

cs US FOOD AND DRUG ADMINISTRATION, Clinical Trial Endpoints for the Approval of Cancer 
DruQs and BioloQics, 21 paQes, (2018). 

C6 WASHINO, H., Injectable for bone scintigraphy: Technetium hydroxymethylenediphosphonate 
(99mTc) injection solution (Revised Edition), 9 pages, (2007), retrieved from the internet 
at:https://rada.or.jp/database/home4/normal/ht-
docs/member/svnopsis/030292. html#:% 7E :text=%E6%A6%82%E8%A6%81 ) . 

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

'Applicant's unique citation designation number (optional). 2Applicant is to place a check mark here if English language Translation is attached. 

!Examiner I 
~ignatur~ 

11604781 

I Date 
Considered 

✓ 

✓ 

✓ 

✓ 

✓ 
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Electronic Patent Application Fee Transmittal 

Application Number: 17862528 

Filing Date: 12-Jul-2022 

Title of Invention: 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND 
RELATED GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

First Named Inventor/Applicant Name: Mark R. Baker 

Filer: Ronen Adato/Kimberly Chrisom 

Attorney Docket Number: 2010358-0260 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

CLAIMS IN EXCESS OF 20 1202 3 100 300 

INDEPENDENT CLAIMS IN EXCESS OF 3 1201 4 480 1920 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2220 
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Electronic Acknowledgement Receipt 

EFSID: 48606707 

Application Number: 17862528 

International Application Number: 

Confirmation Number: 4583 

Title of Invention: 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND 
RELATED GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

First Named Inventor/Applicant Name: Mark R. Baker 

Customer Number: 24280 

Filer: Ronen Adato/Kimberly Chrisom 

Filer Authorized By: Ronen Adato 

Attorney Docket Number: 2010358-0260 

Receipt Date: 19-SEP-2023 

Filing Date: 12-JUL-2022 

Time Stamp: 14:16:21 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $2220 

RAM confirmation Number E20239IEl 6367110 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1023776 

1 Foreign Reference 2023-07-1 0_CNl 200520A.pdf no 34 
b055809083d6c886fd886076460b59a0ec7 

356d6 

Warnings: 

Information: 

253679 

2 Non Patent Literature INOUE_2015.PDF no 4 
c923a2167639e2fabf6eb 187874eebfcc56f 

8d2 

Warnings: 

Information: 

7185249 

3 Non Patent Literature KAWAKAMI_ETAL_201 l .PDF no 32 
398a430382c1 c6929a 11 a9579e9a3e3673f 

b3637 

Warnings: 

Information: 

3632154 

4 Non Patent Literature KAWAKAMl_2013.PDF no 13 
Sba5f8b9aec36acc6c41 ad44d5a845e49ffa 

afda 

Warnings: 

Information: 

1404402 

5 Non Patent Literature NOGI_ETAL_2012.PDF no 11 
Sb0ab9 36c5 a62b9836bf71 0c60 bb2 4 22ac 4 

91ff0 

Warnings: 

Information: 

360713 

6 Non Patent Literature FDA_2018.PDF no 21 
959fa51 bb4b81 e9a9c58b81239efc85ef0fb 

68a8 

Warnings: 

Information: 
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957181 

7 Non Patent Literature WASHINO_2007.PDF no 9 
a2326d9a09ed26172ba 14150e45b538042 

65d2de 

Warnings: 

Information: 

18376 

8 Transmittal Letter 
lnformation_Disclosure_State 

no 2 
ment.pdf 

d7b87de017535b627243a08e60c43fae113 
dfafb 

Warnings: 

Information: 

30383 

9 
Information Disclosure Statement (IDS) IDS_Citation_by_Applicant_ 13 

no 1 
Form (SB08) _References.pdf 

66bff14 3 8b94 SbS c98b3 d 849 5 85 0ca26ecfe 
d059 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

40732 

10 Fee Worksheet (SB06) fee-info.pdf no 2 
a227 64b2aac78dd d 7 cS b4 213 63 2ff3 3 614 fc 

f862 

Warnings: 

Information: 

Total Files Size (in bytes) 14906645 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Docket No.: 2010358-0260 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Progenies Pharmaceuticals, Inc. 

Application No.: 17 /862,528 

Filed: July 12, 2022 

For: NETWORK FOR MEDICAL IMAGE 
ANALYSIS, DECISION SUPPORT SYSTEM, 
AND RELATED GRAPHICAL USER 
INTERFACE (GUI) APPLICATIONS 

Confirmation No.: 4583 

Art Unit: 2667 

Examiner: Seyed H. Azarian 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

Pursuant to 37 C.F.R. § 1.56, 1.97 and 1.98, the attention of the Patent and Trademark 

Office is hereby directed to the references listed on the attached PTO/SB/08. It is respectfully 

requested that the information be expressly considered during the prosecution of this application, 

and that the references be made of record therein and appear among the "References Cited" on 

any patent to issue therefrom. 

This Information Disclosure Statement is filed before the mailing date of a first 

Office Action on the merits as far as is known to the undersigned (37 C.F.R. § 1.97(b)(3)). 

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), Applicant has not submitted copies of 

the U.S. patent and U.S. patent applications. Applicant submits herewith copies of a foreign 

patent and non-patent literature in accordance with 37 C.F.R. § 1.98(a)(2). 

11604779 
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Application No.: 17/862,528 2 Docket No.: 2010358-0260 

In accordance with 37 C.F.R. § 1.97(g), the filing of this Information Disclosure 

Statement shall not be construed to mean that a search has been made or that no other material 

information as defined in 37 C.F.R. § 1.56(a) exists. In accordance with 37 C.F.R. § 1.97(h), the 

filing of this Information Disclosure Statement shall not be construed to be an admission that any 

patent, publication or other information referred to therein is "prior art" for this invention unless 

specifically designated as such. 

It is submitted that the Information Disclosure Statement is in compliance with 

37 C.F.R. § 1.98 and the Examiner is respectfully requested to consider the listed references. 

Dated: September 19, 2023 Respectfully submitted, 

Electronic signature: /Ronen Adato/ 
Ronen Adato, PhD, JD 

Registration No.: 76,341 
CHOATE, HALL & STEW ART LLP 
Two International Place 
Boston, Massachusetts 02110 
(617) 248-4814 
Attorney for Applicant 
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PTO/SB/26 

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office 
Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 17862528 

Filing Date 12-Jul-2022 

First Named Inventor Mark Baker 

Attorney Docket Number 2010358-0260 

Title of Invention 

NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND RELATED 
GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

~ 
Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
Office Action 

~ This electronic Terminal Disclaimer is not being used for a Joint Research Agreement. 

Owner Percent Interest 

Progenies Pharmaceuticals, Inc. 100% 

The owner(s) with percent interest listed above 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 beyond the expiration 
date of the full statutory term of prior patent number(s) 

10340046 

10762993 

10665346 

11424035 
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as the term of said prior patent is presently shortened by any terminal disclaimer. The owner 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 above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to 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 patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

0 

Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 76341 
-----

Q A sole inventor 

0 

0 

A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 

Signature 
/Ronen Adato, PhD, JD/ 

Name Ronen Adato, PhD, JD 
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*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 
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Electronic Patent Application Fee Transmittal 

Application Number: 17862528 

Filing Date: 12-Jul-2022 

Title of Invention: 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND 
RELATED GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

First Named Inventor/Applicant Name: Mark R. Baker 

Filer: Ronen Adato/Kimberly Chrisom 

Attorney Docket Number: 2010358-0260 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Page 218 of 310 MIM Ex1004



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 170 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 17862528 

Filing Date: 12-Jul-2022 

Applicant/Patent under Reexamination: Baker 

Electronic Terminal Disclaimer filed on September 19, 2023 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSID: 48606738 

Application Number: 17862528 

International Application Number: 

Confirmation Number: 4583 

Title of Invention: 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND 
RELATED GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

First Named Inventor/Applicant Name: Mark R. Baker 

Customer Number: 24280 

Filer: Ronen Adato/Kimberly Chrisom 

Filer Authorized By: Ronen Adato 

Attorney Docket Number: 2010358-0260 

Receipt Date: 19-SEP-2023 

Filing Date: 12-JUL-2022 

Time Stamp: 14:21:11 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $170 

RAM confirmation Number E20239IE21097330 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

42652 

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 3 
Of3d01 d6b7504a813dc35f8b6f0022f536d9 

de25 

Warnings: 

Information: 

38366 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
deb61329b13db5763c2e047ee3d331 ca06 

94581c 

Warnings: 

Information: 

Total Files Size (in bytes) 81018 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Application No. Applicant(s) 
17/862,528 Baker, Mark R. 

Examiner-Initiated Interview Summary Examiner Art AIA {First Inventor 
SEYED H AZARIAN Unit to File) Status 

2667 Yes 

SEYED H AZARIAN Primary Examiner Telephonic 
Ronen Adato Attorne of Record 

Date of Interview: 18 September 2023 

Issues Discussed: 

Proposed Amendment(s) 

In a telephone interview, which was initiated by the examiner with applicant's representative, Examiner 
suggested ways to clarify the independent claim or amend the claim that may overcome the prior art of 
record and requested a Terminal Disclaimer, and agreement was reached. 

/SEYED H AZARIAN/ 
Primary Examiner, Art Unit 2667 I 

Page 

1 of 1 

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

Applicant recordation instructions:lt is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20230919 
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Notice of References Cited 
Baker, Mark R. 

Examiner Art Unit 
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U.S. PATENT DOCUMENTS 

* 
Document Number Date 
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Country Code-Number-Kind Code MM-YYYY 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 17/862,528 Baker, Mark R. 

Examiner Art Unit 

SEYED H AZARIAN 2667 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

D Claims renumbered in the same order as presented by applicant D CPA ~ T.D. D R.1.47 

CLAIM DATE 
Final Original 09/20/2023 

1 1 = 
2 2 = 
- 3 -
- 4 -
- 5 -
- 6 -
- 7 -
- 8 -
- 9 -
- 10 -
6 11 = 
7 12 = 
8 13 = 
10 14 = 
- 15 -

13 16 = 
- 17 -
- 18 -

24 19 = 
25 20 = 
26 21 = 
- 22 -
- 23 -
- 24 -
- 25 -
- 26 -
- 27 -
- 28 -
- 29 -
- 30 -
- 31 -
- 32 -
- 33 -
- 34 -
- 35 -
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- 37 -
- 38 -
- 39 -

27 40 = 
28 41 = 
29 42 = 

U.S. Patent and Trademark Office Part of Paper No.: 20230919 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 17/862,528 Baker, Mark R. 

Examiner Art Unit 

SEYED H AZARIAN 2667 

CLAIM DATE 
Final Original 09/20/2023 

- 43 -
- 44 -

31 45 = 
- 46 -
- 47 -
- 48 -
- 49 -

14 50 = 
15 51 = 
- 52 -

16 53 = 
17 54 = 
18 55 = 
19 56 = 
20 57 = 
21 58 = 
3 59 = 
4 60 = 
5 61 = 
12 62 = 
9 63 = 

11 64 = 
30 65 = 
22 66 = 
23 67 = 
32 68 = 
33 69 = 
34 70 = 
35 71 = 

U.S. Patent and Trademark Office Part of Paper No.: 20230919 
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Search Notes 
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Symbol 

G06Q 10/00 

G06K 9/00 

Application/Control No. 

17/862,528 

Examiner 

SEYED H AZARIAN 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

382 100,103, 128-
133,154,158,162,168,173,181,206,209,220,224,232, 
254,286-295,305,312. 

1 1 

378 4,21 

705 2 

Applicant(s)/Patent Under Reexamination 
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Date Examiner 
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Date Examiner 
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US Subclass/CPC Group 

Symbol 

US-PGPUB See Interference Search History Print Out. 

382 295 

705 2 

/SEYED H AZARIAN/ 
Primary Examiner, Art Unit 2667 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Baker, Mark R. 

Art Unit 
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G16H t? 30 rnr 
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G16H rnr 30 rnr 
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G01N rnr 33 rnr 

CPC Combination Sets 

Symbol 

Application/Control No. 

17/862,528 

Examiner 

SEYED H AZARIAN 
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40 

70 

00 

20 

30 

57434 
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NONE 

(Assistant Examiner) 

/SEYED H AZARIAN/ 
Primary Examiner, Art Unit 2667 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Applicant(s)/Patent Under Reexamination 

Baker, Mark R. 

Art Unit 

2667 

Type Version 

F 2018-01-01 

I 2018-01-01 

I 2018-01-01 

I 2018-01-01 

I 2018-01-01 
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I 2013-01-01 

Type Set Ranking Version 
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O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 4 
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Page 1 of 3 

Page 229 of 310 MIM Ex1004



Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

G06K 

G06Q 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

382 

CROSS REFERENCES(S) 

CLASS 

382 295 

705 2 

NONE 

(Assistant Examiner) 

/SEYED H AZARIAN/ 
Primary Examiner, Art Unit 2667 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

17/862,528 

Examiner 
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Total Claims Allowed: 
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Issue Classification 
Application/Control No. 

17/862,528 

Examiner 

SEYED H AZARIAN 

Applicant(s)/Patent Under Reexamination 

Baker, Mark R. 

Art Unit 

2667 

D Claims renumbered in the same order as presented by applicant D CPA ~ T.D. D R.1.47 
CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 - 10 24 19 - 28 - 37 - 46 18 55 11 64 
2 2 6 11 25 20 - 29 - 38 - 47 19 56 30 65 
- 3 7 12 26 21 - 30 - 39 - 48 20 57 22 66 
- 4 8 13 - 22 - 31 27 40 - 49 21 58 23 67 
- 5 10 14 - 23 - 32 28 41 14 50 3 59 32 68 
- 6 - 15 - 24 - 33 29 42 15 51 4 60 33 69 
- 7 13 16 - 25 - 34 - 43 - 52 5 61 34 70 
- 8 - 17 - 26 - 35 - 44 16 53 12 62 35 71 
- 9 - 18 - 27 - 36 31 45 17 54 9 63 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 35 

/SEYED H AZARIAN/ 20 September 2023 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2667 

(Primary Examiner) (Date) 1 4 
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PE2E SEARCH - Search History {Prior Art) 

Ref# Hits 

L1 1028945 

L2 54148 

L3 29313 

L4 22170 

LS 17109 

L6 16758 

L7 15195 

L8 11957 

L9 11077 

L10 4092 

L11 2260 

L12 1790 

L13 1786 

L14 1507 

L15 381 

L16 157 

L17 157 

L18 157 

L19 157 

09/20/2023 10:40:34 AM 
Workspace: Untitled Case 

$earch Query DBs 

(MRI OR XRAY OR X- (US-PGPUB; USPAT) 
RAY OT 
TOMOGRAPH$4 OR 
SPECT) 

1 AND ((MACHIN$3 (US-PGPUB; USPAT) 
NEARS LEARN$4) OR 
(NEURAL$3 NEAR4 
NETWORK$4)) 

2 AND (DISEAS$4 OR (US-PGPUB; USPAT) 
CANCER$3 OR 
PROST$5) 

3 AND ((GRAPHIC$4 (US-PGPUB; USPAT) 
NEAR3 USER$2) OR 
(INTERFAC$4) OR 
(GUI)) 

4 AND (MARK$4 OR (US-PGPUB; USPAT) 
TAG$4) 

5 AND (STOR$5 OR (US-PGPUB; USPAT) 
MEMOR$4) 

6 AND PATIEN$4 (US-PGPUB; USPAT) 

7 AND DATABAS$5 (US-PGPUB; USPAT) 

8 AND INSTRUC$5 (US-PGPUB; USPAT) 

9 AND RADIOLOG$5 (US-PGPUB; USPAT) 

10 AND COMPOSIT$5 (US-PGPUB; USPAT) 

11 AND (3D OR 3-D (US-PGPUB; USPAT) 
OR THREE-
DIMENSION$3 OR 
THREEDIMENSION$4) 

12 AND (REGION$3 (US-PGPUB; USPAT) 
ORAREA$2) 

13 AND TISSU$4 (US-PGPUB; USPAT) 

14 AND (NUCLEAR$4 (US-PGPUB; USPAT) 
NEARS IMAG$3) 

15AND (US-PGPUB; USPAT) 
RADIONUCLID$4 

16 AND AUTOMAT$ (US-PGPUB; USPAT) 

17 AND IMAG$3 (US-PGPUB; USPAT) 

18 AND ASSOCIAT$5 (US-PGPUB; USPAT) 

Default Plurals 
Pperator 
OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

British rl"ime Stamp 
Equivalents 
ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2023/09/20 
09:49 AM 

2023/09/20 
09:50 AM 

2023/09/20 
09:51 AM 

2023/09/20 
09:55 AM 

2023/09/20 
09:55 AM 

2023/09/20 
09:56 AM 

2023/09/20 
09:56 AM 

2023/09/20 
09:56 AM 

2023/09/20 
09:57 AM 

2023/09/20 
09:57 AM 

2023/09/20 
09:57 AM 

2023/09/20 
09:58 AM 

2023/09/20 
09:58 AM 

2023/09/20 
09:59 AM 

2023/09/20 
09:59 AM 

2023/09/20 
10:00 AM 

2023/09/20 
10:00 AM 

2023/09/20 
10:00 AM 

2023/09/20 
10:01 AM 
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L20 151 

L21 149 

L22 129 

L23 22 

L24 20 

L25 250670 

09/20/2023 10:40:34 AM 
Workspace: Untitled Case 

19 AND ((PATIEN$4) 
WITH (DAT ABAS$4 OR 
INFORMATION$$ OR 
IDENTIF$ OR ID)) 

20 AND TRACK$4 

21 AND ((RISK$3) 
NEARS (FACTOR$4 
OR INDEX$3 OR 
INDICES$2)) 

22 AND (COMPOSIT$4 
NEAR4 IMAG$3) 

23 AND BOUNDAR$5 

(G16HS0/30 OR 
G16H30/40 OR 
G16HS0/20 OR 
G16H30/20 OR 
G16H15/00 OR 
G16HS0/70 OR 
G16H70/60 OR 
G16H20/40 OR 
G16HS0/50 OR 
A61 B6/037 OR 
A61 B6/5217 OR 
A61 B6/465 OR 
A61 B6/466 OR 
A61 B6/505 OR 
A61 B6/5258 OR 
A61 B6/563 OR 
A61 B6/032 OR 
A61 B6/469 OR 
A61 B6/5229 OR 
A61 B6/463 OR 
A61 B6/467 OR 
A61 B6/481 OR 
A61B6/50 OR 
A61 B6/507 OR 
A61 B6/5205 OR 
A61 B6/5223 OR 
A61 B6/5241 OR 
A61 B6/5247 OR 
G01 N33/57434 OR 
G06V20/64 OR 
G06V2201/031 OR 
G06V10/764 OR 
G06V10/82 OR 
G06V20/695 OR 
G06V20/698 OR 
G06V2201/033 OR 
G06V30/2504 OR 
A61 K51/0489 OR 
A61 K51/0455 OR 
A61 K51/0478 OR 
A61 K51/08 OR 
G06N3/045 OR 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

2023/09/20 
10:13 AM 

2023/09/20 
10:13 AM 

2023/09/20 
10:15 AM 

2023/09/20 
10:15 AM 

2023/09/20 
10:16 AM 

2023/09/20 
10:27 AM 
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L26 1311054 

L27 162800 

L28 131055 

L29 82402 

L30 4008 

L31 3131 

L32 743 

L33 48 

L34 39 

L35 23 

L36 23 

L37 308185 

09/20/2023 10:40:34 AM 
Workspace: Untitled Case 

G06N3/08 OR 
G06N3/082 OR 
G06N3/04 OR 
G06N3/105 OR 
G06NS/01 OR 
G06F18/214 OR 
G06F3/04842) .cpc. 

25 AN (MRI OR XRAY 
OR X-RAY OT 
TOMOGRAPH$4 OR 
SPECT) 

26 AND ((MACHIN$3 
NEARS LEARN$4) OR 
(NEURAL$3 NEAR4 
NETWORK$4)) 

27 AND ((GRAPHIC$4 
NEAR3 USER$2) OR 
(INTERFAC$4) OR 
(GUI)) 

28 AND (MARK$4 OR 
TAG$4) 

29 AND (COMPOSIT$4 
NEAR4 IMAG$3) 

30 AND OVERLA$5 

31 AND RADIOLOG$5 

32AND 
RADIONUCLID$4 

33 AND INDEX$3 

34 AND CLOUD$3 

35 AND ((PATIEN$4) 
WITH (DAT ABAS$4 OR 
INFORMATION$$ OR 
IDENTIF$ OR ID)) 

(H04N13/332 OR 
G06F18/214 OR 
G06F3/04842 OR 
G06F21/6245 OR 
G06F3/013 OR 
A61 K51/0489 OR 
A61 K51/0455 OR 
A61 K51/0478 OR 
A61 K51/08 OR 
G06V20/64 OR 
G06V2201/031 OR 
G06V10/764 OR 
G06V10/82 OR 
G06V20/695 OR 
G06V20/698 OR 
G06V2201/033 OR 
G06V30/2504 OR 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

2023/09/20 
10:27 AM 

2023/09/20 
10:28 AM 

2023/09/20 
10:29 AM 

2023/09/20 
10:29 AM 

2023/09/20 
10:30 AM 

2023/09/20 
10:30 AM 

2023/09/20 
10:31 AM 

2023/09/20 
10:32 AM 

2023/09/20 
10:32 AM 

2023/09/20 
10:32 AM 

2023/09/20 
10:33 AM 

2023/09/20 
10:33 AM 
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09/20/2023 10:40:34 AM 
Workspace: Untitled Case 

G01 N33/57434 OR 
A61 B6/037 OR 
A61 B6/5217 OR 
A61 B6/465 OR 
A61 B6/466 OR 
A61 B6/505 OR 
A61 B6/5258 OR 
A61 B6/563 OR 
A61 B6/032 OR 
A61 B6/469 OR 
A61 B6/5229 OR 
A61 B6/463 OR 
A61 B6/467 OR 
A61 B6/481 OR 
A61B6/50 OR 
A61 B6/507 OR 
A61 B6/5205 OR 
A61 B6/5223 OR 
A61 B6/5241 OR 
A61 B6/5247 OR 
A61 B2017 /00119 OR 
A61 B2017/00207 OR 
A61B2017/00216 OR 
A61 B2017/00699 OR 
A61 B2017/00703 OR 
A61B2034/104 OR 
A61B2034/105 OR 
A61 B2034/2048 OR 
A61 B2034/2055 OR 
A61 B2034/2057 OR 
A61 B2034/2065 OR 
A61 B2034/2068 OR 
A61 B2090/363 OR 
A61 B2090/365 OR 
A61 B2090/372 OR 
A61 B2090/3735 OR 
A61 B2090/3937 OR 
A61 B2090/3945 OR 
A61 B2090/3966 OR 
A61 B2090/3983 OR 
A61 B2090/502 OR 
A61 B2505/05 OR 
A61 B34/20 OR 
A61 B5/0035 OR 
A61 B5/0205 OR 
A61 B5/0245 OR 
A61 B5/055 OR 
A61B5/1102 OR 
A61 B5/1127 OR 
A61 B5/113 OR 
A61 B5/318 OR 
A61 B5/7285 OR 
A61 B5/7289 OR 
A61 B5/745 OR 
A61 B90/00 OR 
A61 B90/13 OR 
A61 B90/36 OR 
A61 B90/361 OR 
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L38 101723 

L39 58452 

L40 20774 

L41 8597 

L42 4480 

L43 756 

L44 127 

L45 12 

L46 144364 

09/20/2023 10:40:34 AM 
Workspace: Untitled Case 

A61 B90/37 OR 
A61 B90/39 OR 
A61 B90/96 OR 
A61 B90/98 OR 
G16HS0/30 OR 
G16H30/40 OR 
G16HS0/20 OR 
G16H30/20 OR 
G16H15/00 OR 
G16HS0/70 OR 
G16H70/60 OR 
G16H20/40 OR 
G16HS0/50 OR 
G16H10/60).cpc. 

37 AND ((PATIEN$4) 
WITH (DAT ABAS$4 OR 
INFORMATION$$ OR 
IDENTIF$ OR ID)) 

38 AND TRACK$4 

39 AND INDEX$3 

40 AND CLOUD$3 

41 AND (3D OR 3-D 
OR THREE-
DIMENSION$3 OR 
THREEDIMENSION$4) 

42 AND (COMPOSIT$4 
NEARS IMAG$3) 

43 AND (NUCLEAR$4 
NEARS IMAG$3) 

44 AND ((OVERLA$5) 
WITH (NUCLEAR$4 
NEARS IMAG$3)) 

(G16H15/00 OR 
G16H30/20 OR 
G16H30/40 OR 
G16HS0/20 OR 
G16HS0/30 OR 
G16HS0/70 OR 
G16H70/60 OR 
G01 N33/57434 OR 
A61 B6/037 OR 
A61 B6/465 OR 
A61 B6/469 OR 
A61 B6/505 OR 
A61 B6/5217 OR 
A61 B6/5258 OR 
A61 B6/563 OR 
A61 K51/0489 OR 
G06T2200/24 OR 
G06T2207 /10128 OR 
G06T2207/20012 OR 
G06T2207/20128 OR 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

2023/09/20 
10:34 AM 

2023/09/20 
10:34 AM 

2023/09/20 
10:34 AM 

2023/09/20 
10:34 AM 

2023/09/20 
10:35 AM 

2023/09/20 
10:35 AM 

2023/09/20 
10:36 AM 

2023/09/20 
10:36 AM 

2023/09/20 
10:37 AM 
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G06T2207 /30008 OR 
G06T2207 /30096 OR 
G06T7/0012 OR 
G06T7/0014 OR 
G06T7/11 OR 
G06T7/73).cpc. 

L47 58176 46 AND (MRI OR XRAY (US-PG PUB; USPAT) 
OR X-RAY OT 
TOMOGRAPH$4 OR 
SPECT) 

L48 71 47 AND ((OVERLA$5) (US-PGPUB; USPAT) 
WITH (NUCLEAR$4 
NEARS IMAG$3)) 

L49 40 48 AND ((PATIEN$4) (US-PGPUB; USPAT) 
WITH (DAT ABAS$4 OR 
INFORMATION$$ OR 
IDENTIF$ OR ID)) 

LSD 23 48 AND ((PATIEN$4) (US-PG PUB) 
WITH (DAT ABAS$4 OR 
INFORMATION$$ OR 
IDENTIF$ OR ID)) 

PE2E SEARCH - Search History (Interference) 

There are no Interference searches to show. 

09/20/2023 10:40:34 AM 
Workspace: Untitled Case 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/09/20 
10:38 AM 

2023/09/20 
10:38 AM 

2023/09/20 
10:38 AM 

2023/09/20 
10:38 AM 
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17/862,528 - GAU: 2667 

Used in Lieu of PTO/SB/08NB 
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A1* US-11,564,621-B2 01-31-2023 Anand et al. 
A2* US-2020/0311919-A 1 10-01-2020 GRIMMER et al. 

FOREIGN PATENT DOCUMENTS 

Foreian Patent Document Publication 
Name of Patentee or Examiner Date Additional Information 

ln~ials' Cite No. 1 Country Code3 -Number4-Kind Code5 (if known) MM-DD-YYYY Applicant of Cited Document 

B1 GB-2457577-A 08-26-2009 Siemens Medical Solutions 
B2 J P-2015-513083-A 04-30-2015 Univ Cornell English abstract included. 

also published in English 
as WO2013/126147A2. 

B3 JP-2017067489-A 04-06-2017 Fujifilm Ri Pharma Co Ltd English abstract and 
machine translation 
included. 

B4 WO-2013/126147-A2 08-29-2013 Univ Cornell Corresponds to JP2015-
513083A. 
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considered. Include copy of this form with next communication to applicant. • CITE NO .. Those application(s) which are marked with an single asterisk(') next to 
the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30. 2003 or is available in the IFW. 1 Applicant's unique 
citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at •. ,:,,«.c:·,:·,,_,.,_,.._.,, or MPEP 901.04. 3 Enter Office that issued the 
document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede 
the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 
6 Applicant is to place a check mark here if English language Translation is attached. 

NON PATENT LITERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 

T' 

✓ 

Examiner Cite 
Initials' No.1 magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T2 

and/or country where published. 

C1 GORTHI, S. et al., Segmentation of Head and Neck Lymph Node Regions for Radiotherapy 
Planning Using Active Contour-Based Atlas Registration, IEEE Journal of Selected Topics in 
SiQnal ProcessinQ, 3(1):135-147 (2009). 

C2 TENG, C. et al., Head and neck lymph node region delineation using a hybrid image 
registration method, 3rd IEEE International Symposium on Biomedical Imaging: Nano to 
Macro, 4 paQes, (2006). 

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

'Applicant's unique citation designation number (optional). 'Applicant is to place a check mark here if English language Translation is attached. 

Examiner 

Si nature 
11320084 

/SEYED H AZARIAN/ Date 

Considered 
09/19/2023 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.H.A/ Page 238 of 310 MIM Ex1004



Substitute for form 1449/PTO 

Application Number 

17/862,528 - GAU: 2667 

Used in Lieu of PTO/SB/08NB 
(Based on PTO 10-07 version) 

Complete if Known 

17/862,528 

INFORMATION DISCLOSURE Filing Date July 12, 2022 

STATEMENT BY APPLICANT First Named Inventor Mark R. Baker 

Sheet I 

Examiner 
ln~ials' 

Examiner 
Si nature 

11184779 

Art Unit Not Yet Assigned 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

1 I of I 12 Attorney Docket Number 201 0358-0260 

U.S. PATENT DOCUMENTS 

Cite 
Document Number Publication Date 

No. 1 Number-Kind Code2 
( if known) MM-DD-YYYY 

A1* US-7,450,747-B2 11-11-2008 
A2* US-7,751,605-B2 07-06-2010 
A3* US-7,935,055-B2 05-03-2011 
A4* US-7,970, 194-B2 06-28-2011 
A5* US-8, 199,985 06-12-2012 
A6* US-8,211,401 07-03-2012 
A7* US-8,467 ,856-B2 06-18-2013 
AS* US-8,538, 166 09-17-2013 
A9* US-8, 705,887 04-22-2014 
A10* US-8, 778,305 07-15-2014 
A11* US-8,855,387 10-07-2014 
A12* US-8,962, 799 02-24-2015 
A13* US-9,002,081-B2 04-07-2015 
A14* US-9,466, 133-B2 10-11-2016 

A15* US-9,710,915-B2 07-18-2017 
A16* US-9,721,340-B2 08-01-2017 
A17* US-1 0,058,393-B2 08-28-2018 
A18* US-1 0,223,61 0-B 1 03-05-2019 
A19* US-10,311,971-B2 06-04-2019 
A20* US-10,330,763-B2 06-25-2019 
A21* US-1 0,339,653-B2 07-02-2019 
A22* US-1 0,340,044-B2 07-02-2019 
A23* US-1 0,340,046 07-02-2019 
A24* US-10,492,723-B2 12-03-2019 
A25* US-1 0,600, 184-B2 03-24-2020 
A26* US-1 0,665,346-B2 05-26-2020 
A27* US-10,748,652-B2 08-18-2020 
A28* US-1 0, 762,993-B2 09-01-2020 
A29* US-10,818,386-B2 10-27-2020 
A30* US-1 0,943,681-B2 03-09-2021 
A31* US-1 0,973,486 04-13-2021 
A32* US-11,011 ,257-B2 05-18-2021 
A33* US-11,321,844-B2 05-03-2022 
A34* US-11,386,988-B2 07-12-2022 
A35* US-11,424,035-B2 08-23-2022 
A36* US-11,534, 125-B2 12-27-2022 
A37* US-2003/0215120-A 1 11-20-2003 
A38* US-2005/0281381-A 1 12-22-2005 
A39* US-2006/0062425-A 1 03-23-2006 
A40* US-2006/0064396-A 1 03-23-2006 
A41* US-2006/0078183-A 1 04-13-2006 
A42* US-2007/0081712-A 1 04-12-2007 
A43* US-2007/0081713-A 1 04-12-2007 
A44* US-2007/0100225-A 1 05-03-2007 

/SEYED H AZARIAN/ 

Name of Patentee or 
Applicant of Cited Document 

Jabri et al. 
Gundel et al 
Burckhardt 
Kimura 
Jakobsson et al. 
Babich et al. 
Renisch et al. 
Gordon et al. 
Ma et al. 
Pomper et al. 
Hamadeh et al. 
Babich et al. 
Brown 
Sowards-Emmerd et al. 

Firouzian et al. 
Gillies et al. 
Bonutti et al. 
Akselrod-Ballin et al. 
Opfer et al. 
James et al. 
Gillies et al. 
Yao et al. 
Baker 
Madabhushi et al. 
Golden et al. 
Baker 
Yao et al. 
Baker 
Yao et al. 
Yao et al. 
Siostrand et al. 
Lints et al. 
Johnsson et al. 
Johnsson et al. 
Baker 
Sjostrand et al. 
Uooaluri et al. 
Guendel 
Shen et al. 
Wei et al. 
deCharms 
Huana et al. 
Jerebko 
Maschke 

Date 
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Corresponds to 
CN103607954A. 

09/19/2023 
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A45* US-2007/0115204-A 1 05-24-2007 Budz et al. 
A46* US-2008/0027315-A 1 01-31-2008 McGinnis 
A47* US-2009/030987 4-A 1 12-17-2009 Salaanicoff et al. 
A48* US-201 0/0215581-A 1 08-26-2010 HOFFMANN 
A49* US-2010/0266170-A 1 10-21-2010 Khamene et al. 
A50* US-201 0/0322488-A 1 12-23-2010 Virtue et al. 
A51* US-2011 /0063288-A 1 03-17-2011 Valadez 
A52* US-2011 /0255763-A 1 10-20-2011 Boaoni et al. 
A53* US-2012/0123253-A 1 05-17-2012 Renisch et al. 
A54* US-2013/0038707-A 1 02-14-2013 Cunningham et al. 
A55* US-2013/0094704-A 1 04-18-2013 Hamadeh et al. 
A56* US-2013/0129168-A 1 05-23-2013 Ross 
A57* US-2013/0211231-A 1 08-15-2013 Sundarapandian et al. 
A58* US-2013/0281841-A 1 10-24-2013 EVERETT et al. 
A59* US-2015/0110716-A 1 04-23-2015 ARMOR 
A60* US-2015/0331995-A 1 11-19-2015 Zhao et al. 
A61* US-2016/0203263-A 1 07-14-2016 Maier et al. 
A62* US-2016/0335395-A 1 11-17-2016 WU et al. 
A63* US-2017/0083682-A 1 03-23-2017 McNutt et al. 
A64* US-2018/0144828-A 1 05-24-2018 Baker 
A65* US-2018/0259608-A 1 09-13-2018 Golden et al. 
A66* US-2018/0360402-A 1 12-20-2018 CARMI 
A67* US-2019/0038239-A 1 02-07-2019 FLOHR et al. 
A68* US-2019/0105009-A 1 04-11-2019 SIEMIONOW et al. 
A69* US-2019/0209116-A 1 07-11-2019 Siostrand et al. 
A70* US-2019/0388049-A 1 12-26-2019 Gupta et al. 
A71* US-2020/0027559-A 1 01-23-2020 Baker 
A72* US-2020/0051238-A 1 02-13-2020 El Harouni et al. 
A73* US-2020/007 4634-A 1 03-05-2020 Kecskemethy et al. 
A74* US-2020/0085382-A 1 03-19-2020 Taerum et al. 
A75* US-2020/0126666-A 1 04-23-2020 Baker 
A76* US-2020/0170604-A 1 06-04-2020 Yildirim et al. 
A77* US-2020/0193594-A 1 06-18-2020 Georaescu et al. 
A78* US-2020/0193603-A 1 06-18-2020 Golden et al. 
A79* US-2020/0245960-A 1 08-06-2020 Richter et al. 
A80* US-2020/0315455-A 1 10-08-2020 LEE et al. 
A81* US-2020/0337658-A 1 10-29-2020 Sjostrand et al. 
A82* US-2020/0342600-A 1 10-29-2020 Sjostrand et al. 
A83* US-2020/0352518-A 1 11-12-2020 Lvman et al. 
A84* US-2020/0357117-A 1 11-12-2020 Lyman et al. 
A85* US-2020/0357118-A 1 11-12-2020 Yao et al. 
A86* US-2020/0357521-A 1 11-12-2020 Baker 
A87* US-2021 /0032206-A 1 02-04-2021 NEUMAIER et al. 
A88* US-2021/0082547-A 1 03-18-2021 Yao et al. 
A89* US-2021 /0093249-A 1 04-01-2021 Anand et al. 
A90* US-2021/0183485-A 1 06-17-2021 Yao et al. 
A91* US-2021 /0233633-A 1 07-29-2021 Lints et al. 
A92* US-2021/0334974-A 1 10-28-2021 Johnsson et al. 
A93* US-2021 /0335480-A 1 10-28-2021 Johnsson et al. 
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FOREIGN PATENT DOCUMENTS 

Foreian Patent Document Publication 
Examiner Date 
ln~ials' Cite No. 1 Country Code3 -Number4-Kind Code5 (if known) MM-DD-YYYY 

B1 ** CN-101528267-A 09-09-2009 

B2** CN-102361594-A 02-22-2012 

B3 CN-10294 7840-A 02-27-2013 

B4 CN-103607954-A 02-26-2014 

B5 CN-106558045-A 04-05-2017 

B6** E P-1426903-A2 06-09-2004 

B7** EP-1508872-A 1 02-23-2005 
BS** E P-3043318-A 1 07-13-2016 
B9** JP-2010-029481-A 02-12-2010 

B1 0** JP-6013042-B2 10-25-2016 

B11 ** JP-6170284-B2 07-26-2017 

B12** SE-524500-C2 08-17-2004 

B13** WO-2007 /062135-A2 05-31-2007 
B14** WO-2009/084995-A 1 07-09-2009 
B15** WO-2011 /077303-A 1 06-30-2011 
B16 WO-2011 /091378-A 1 07-28-2011 

B17** WO-2015/058151-A2 04-23-2015 

B18 WO-2018/015953-A 1 01-25-2018 

B19** WO-2018/081354-A 1 05-03-2018 

B20** WO-2019/103912-A2 05-31-2019 
B21 ** WO-2019/136349-A2 07-11-2019 

B22** WO-2020/144134-A 1 07-16-2020 
B23** WO-2020/146032-A 1 07-16-2020 

B24** WO-2020/190821-A 1 09-24-2020 

Examiner 
Si nature / SEYED H AZARIAN / 

11184779 

Name of Patentee or Additional Information 
Applicant of Cited Document 

Koninkl Philips Electronics NV English abstract and 
machine translation 
included. also published 
as US 2010215581 A1 

Koninkl Philips Electronics NV English abstract and 
machine translation 
included. also published 
as US 10311971 B2 

Univ New York State Res Also published in English 

Found 
as WO2011/091378A1. 
Enalish abstract included. 

Koninkl Philips Electronics NV English abstract and 
machine translation 
included. corresponds to 
US9466133B2. 

Shanghai United Imaging English machine 

Healthcare Co Ltd 
translation and abstract 
included. 

GE Medical Systems Global 
Technoloqy Company LLC 
Semeion 
lmbio 
Univ Tsukuba English abstract and 

translation included 

Fujifilm Ri Pharma Co Ltd English abstract and 
machine translation 
included. 

Fujifilm Ri Pharma Co Ltd English abstract and 
machine translation 
included. 

Weaidu In Europ AB English abstract included 
and machine translation 
included. 

Shiraishi, Junii 
Exini Diaqnostics AB 
Koninkl Philips Electronics NV 
Univ New York State Res Corresponds to 

Found 
CN 102947840A. 

Molecular Insight 
Pharmaceuticals, Inc 
Tel Hashomer Medical Res 
Infrastructure & Services Ltd 
Progenies Pharmaceuticals, 
Inc 
Artervs Inc 
Progenies Pharmaceuticals, 
Inc 
Exini Diaqnostics AB 
Siemens Medical Solutions 
USA, Inc 
Genentech, Inc 

Date 
Considered 09/19/2023 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.H.A/ 

T' 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Page 242 of 310 MIM Ex1004



Substitute for form 1449/PTO 

Application Number 

17/862,528 - GAU: 2667 

Used in Lieu of PTO/SB/08NB 
(Based on PTO 10-07 version) 

Complete if Known 

17/862,528 

INFORMATION DISCLOSURE Filing Date July 12, 2022 

STATEMENT BY APPLICANT First Named Inventor Mark R. Baker 

Art Unit Not Yet Assigned 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 5 I of I 12 Attorney Docket Number 201 0358-0260 

B25** WO-2020/219619-A 1 10-29-2020 Progenies Pharmaceuticals, 
Inc 

B26** WO-2020/219620-A 1 10-29-2020 Progenies Pharmaceuticals, 
Inc 

B27** WO-2021 /061315-A 1 04-01-2021 Progenies Pharmaceuticals, 
Inc 

B28 WO-2022/00837 4-A 1 01-13-2022 Exini Diaanostics AB 
B29** WO-99/05503-A2 02-04-1999 Arch Development 

Corporation 
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considered. Include copy of this form with next communication to applicant. • CITE NO .. Those application(s) which are marked with an single asterisk(') next to 
the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. " CITE NO .. Those 
document(s) which are marked with an double asterisk(") next to the Cite No. are not supplied because they were previously cited by or submitted to the Office 
in a prior application relied upon in this application for an earlier filing date under 35 U.S.C. 120. 1 Applicant's unique citation designation number (optional). 2 See 
Kinds Codes of USPTO Patent Documents at :,,_.,,"·"·-<-•\co 1/_.,_. or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard 
ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of 
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English 
language Translation is attached. 
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NON PATENT LITERATURE DOCUMENTS 

Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 

No.1 magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city 
and/or countrv where oublished. 

C1** ALI, A. et al., The Automated Bone Scan Index as a Predictor of Response to Prostate 
Radiotherapy in Men with Newly Diagnosed Metastatic Prostate Cancer: An Exploratory 
Analysis of STAMPEDE's "M1 IRT Comparison", European Urology Oncology 3:412-419, 
(2020) 

C2** AMERICAN COLLEGE OF RADIOLOGY (ACR) AND THE SOCIETY FOR PEDIATRIC 
RADIOLOGY (SPR), ACR-SPR Practice Parameter For The Performance Of Skeletal 
Scintigraphy (Bone Scan), Resolution 28, (2013-Revused2017), available from: 
<http://www.acr.ora>, 9 paaes (2017). 

C3** ANAND, A. et al., A Pre-Analytical Validation Study of Automated Bone Scan Index: Effect on 
Accuracy and Reproducibility Due to the Procedural Variabilities in Bone Scan Image 
Acquisition. J Nucl Med. paaes 1865-1871, (2016). 

C4** ANAND, A. et al., Analytic Validation of the Automated Bone Scan Index as an Imaging 
Biomarker to Standardize Quantitative Changes in Bone Scans of Patients with Metastatic 
Prostate Cancer, J. Nucl. Med., 57(1):41-45 (2016). 

C5** ANAND, A. et al., Automated Bone Scan Index as a quantitative imaging biomarker in 
metastatic castration-resistant prostate cancer patients being treated with enzalutamide, 
EJNMMI Research, 6:23, 7 paaes (2016). 

C6** ANAND, A. et al., Translating Prostate Cancer Working Group 2 (PCWG2) Progression 
Criteria into a Quantitative Response Biomarker in Metastatic Castration Resistant Prostate 
Cancer (mCRPC), ASCO GU Conference, Poster, 1 paqe, presented February 16, 2017. 

C7** ANAND, A. et al., Translating Prostate Cancer Working Group 2 (PCWG2) progression criteria 
into a quantitative response biomarker in metastatic castration-resistant prostate cancer 
(mCRPC), Journal of Clinical Oncoloqy, 35(6):170 (2017). 

CB** ARMSTRONG, A. et al., Assessment of the bone scan index in a randomized placebo-
controlled trial of tasquinimod in men with metastatic castration-resistant prostate cancer 
(mCRPC), Uroloqic Oncoloqy: Seminars and Oriqinal lnvestiaations, 32: 1308-1316 (2014). 

C9** ARMSTRONG, A. et al., Development and validation of a prognostic model for overall survival 
in chemotherapy-naive men with metastatic castration-resistant prostate cancer (mCRPC) 
from the phase 3 prevail clinical trial, Journal of Clinical Oncology, 35(Suppl.6):Abstract 138, 5 
paqes, (2017). 

C10** ARMSTRONG, A. J. et al., Phase 3 Assessment of the Automated Bone Scan Index as a 
Prognostic Imaging Biomarker of Overall Survival in Men with Metastatic Castration-Resistant 
Prostate Cancer: A Secondary Analysis of a Randomized Clinical Trial. JAMA Oncology 
4:944-951, (2018). 

C11 ** ARMSTRONG, A. J. et al., Phase 3 prognostic analysis of the automated bone scan index 
(aBSI) in men with bone-metastatic castration-resistant prostate cancer (CRPC), Meeting 
Library ASC University, 11 paqes (2017). 

C12** BAI, P. et. al., Body region localization in whole-body low-dose CT images of PET/CT scans 
usinq virtual landmarks, MEDICAL PHYSICS WILEY USA, 46(3): 1286-1299 (2019). 

C13** BELAL, S. et al., Association of PET Index quantifying skeletal uptake in NaF PET/CT images 
with overall survival in prostate cancer patients, ASCO GU 2017, Poster 178, 1 page, 
presented February 16, 2017. 

C14** BELAL, S. et al., PET Index quantifying skeletal uptake in NaF PET/CT images with overall 
survival in prostate cancer patients, ASCO GU 2017, Abstract, 1 page, (February 13, 2017). 
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C15** BELAL, S. L. et al, 3D skeletal uptake of 18F sodium fluoride in PET/CT images is associate 
with overall survival in patients with prostate cancer, EJNMMI Research, 7(15):1-8 (2017). 

C16** BELAL, S.L. et al., Automated evaluation of normal uptake in different skeletal parts in 18F-
sodium fluoride (NaF) PET/CT using a new convolutional neural network method, EJNMMI, 
EANM '17, 44(Suppl 2):S119-S956, Abstract EP-0116 (2017). 

C17** BOMBARDIER!, E. et al., Bone scintigraphy: procedure guidelines for tumour imaging, Eur J. 
Nucl. Med. Mol. Imaging, 30:BP99-BP106, (2003). 

C18** BRYNOLFSSON, J., et. al., Deep Learning based urinary bladder segmentation using 
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A61 B2090/3983 OR 
A61 B2090/502 OR 
A61 B2505/05 OR 
A61 B34/20 OR 
A61 B5/0035 OR 
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A61 B5/0245 OR 
A61 B5/055 OR 
A61B5/1102 OR 
A61 B5/1127 OR 
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clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. 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. 
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The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
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the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 
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submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
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Freedom of Information Act. 
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to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
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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. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. 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. 

6. 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)). 

7. 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 disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. 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 was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. 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. 

Page 264 of 310 MIM Ex1004



Notice of Allowability 

Application No. 
17/862,528 
Examiner 
SEYED H AZARIAN 

Applicant(s) 
Baker, Mark R. 
Art Unit I AIA (FITF) Status 
2667 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this 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 GRANT OF PATENT RIGHTS. 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. 

1.0 This communication is responsive to 7/12/2022, also telephone interview on 9/18/2023. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are See Continuation Sheet. 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. 

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

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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)). 

* Certified copies not received: __ . 

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

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or 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 drawings in 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). 

6.0 DEPOSIT OF and/or INFORMATION about 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. 0 Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material __ . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 9/18/2023. 

/SEYED H AZARIAN/ 
Primary Examiner, Art Unit 2667 

U.S. Patent and Trademark Office 

5. 0 Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

7. D Other 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230919 

Page 265 of 310 MIM Ex1004



Continuation Sheet (PTOL-37) Application No. 17/862,528 
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Notice of Pre-AJA or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

Response to Amendment 

Drawings 

1. The drawing filed on 7/12/2022 is accepted by the Examiner. 

The terminal disclaimer filed on 9/19/2023 disclaiming the terminal portion of any patent 

granted on this application, which would extend beyond the expiration date of (U.S. Patent No. 

10,340,046; 10,762,993; 10,665,346; 11,424,035) has been reviewed and is accepted. The 

terminal disclaimer has been recorded. 

Based on telephone on September 18, 2023, with respect to cancellation of claims 3-10, 

15, 17-18, 22-39, 43-44, 46-49, 52, and amended claims 1, 19, 40, 45, 59, 67 and new claims 68-

71, also review of prior art of record, all have been fully considered and are persuasive. 

The claims 1-2, 11-14, 16, 19-21, 40-42, 45, 50-51 and 53-71 now renumbered as 1-35 

are allowed. 

EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1.312. To ensure consideration of such an amendment, it must be submitted no later than the 

payment of the issue fee. 
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Authorization for this examiner's amendment was given in a telephone interview with 

Applicants Attorney (Ronen Adato, Reg No. 76,341), on September 18, 2023, without traverse. 

The amended claims 1, 19, 40, 45, 59, 67 and new claims 68-71 as follows: 

Cancel claims 3-10, 15, 17-18, 22-39, 43-44, 46-49 and 52. 

Claim 1. (Currently Amended) A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(i) receive and store a plurality of medical images in a database, each medical image 

associated with a corresponding patient; 

(ii) access one or more of the medical images associated with a particular patient from 

the database; 

(iii) automatically analyze the one or more medical images using a machine learning 

algorithm; and 

(iv) generate a radiologist report for the particular patient according to the one or more 

medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

obtained at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the instructions cause the processor to automatically analyze 

the composite image by: 
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(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein the system is a cloud-based system. 

Claims 3-10. (Canceled) 

Claim 15. (Canceled) 

Claims 17-18. (Canceled) 

Claim 19. (Currently Amended) A method comprising performing, by a processor of a 

server computing device, (i) to (iv) as follows: 

(i) receiving and storing, by the processor of a server computing device, said processor 

a processor of a cloud-based system, a plurality of medical images in a database, each medical 

image associated with a particular corresponding patient; 

(ii) accessing, by the processor, one or more of the medical images associated with a 

particular patient from the database; 

(iii) automatically analyzing, by the processor, the one or more medical images using 

a machine learning algorithm; and 

(iv) generating, by the processor, a radiologist report for the particular patient 

according to the_one or more medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

acquired at a substantially same time as the CT scan and following administration to the patient 
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of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the method comprises automatically analyzing the composite 

image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient. 

Claims 22-39. (Canceled) 

Claim 40. (Currently Amended) A method for tracking prostate cancer progression and 

treatment efficacy over time, for one or more patient(s), the method comprising: 

(a) repeatedly receiving and storing in a database, over time, by a processor of a 

computing device, said processor a processor of a cloud-based system, a plurality of medical 

images for each of the one or more patient(s) to obtain, for each of the one or more patient(s), a 

series of medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyzing, by the processor, 

using a machine learning algorithm, the series of medical images for the patient to determine 

values of one or more risk indices for each medical image of the series, thereby tracking 

determined values of the one or more risk indices over a course prostate cancer progression and 

treatment for the patient; and 

(c) for each of the one or more patient(s), storing, by the processor, the determined 

values of the one or more risk indices, each indicative of prostate cancer state or progression, for 
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wherein the series of medical images for a particular patient of the one or more patient(s) 

comprises a CT scan overlaid with a nuclear medicine image acquired at a substantially same 

time as the CT scan and following administration to the patient of an imaging agent comprising a 

Prostate Specific Membrane Antigen (PSMA) binding agent comprising a radionuclide, and 

wherein step (b) comprises: 

using the composite image to geographically identify a 3D boundary for each of one or 

more regions of imaged tissue within the nuclear medicine image; and 

computing the value of each of the one or more risk indices using the nuclear medicine 

image with the identified 3D boundary(ies) of the one or more region(s). 

Claims 43-44. (Canceled) 

Claim 45. (Currently Amended) A system for tracking prostate cancer progression and 

treatment efficacy over time, for one or more patient(s), the system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(a) repeatedly receive and store in a database, over time, a plurality of medical images 

for each of the one or more patient(s) to obtain, for each of the one or more patient(s), a series of 

medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyze the series of medical 

images for the patient, using a machine learning algorithm, to determine values of one or more 
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risk indices for each medical image of the series, thereby tracking determined values of the one 

or more risk indices over a course prostate cancer progression and treatment for the patient; and 

( c) for each of the one or more patient( s ), store the determined values of the one or 

more risk indices, each indicative of prostate cancer state or progression, for the patient for 

further processing and/or cause display of a graphical representation of the determined values of 

the one or more risk indices for the patient 

wherein the series of medical images for a particular patient of the one or more patient(s) 

comprises a CT scan overlaid with a nuclear medicine image acquired at a substantially same 

time as the CT scan and following administration to the patient of an imaging agent comprising a 

Prostate Specific Membrane Antigen (PSMA) binding agent comprising a radionuclide, and 

wherein step (b) comprises: 

using the composite image to geographically identify a 3D boundary for each of one or 

more regions of imaged tissue within the nuclear medicine image; and 

computing the value of each of the one or more risk indices using the nuclear medicine 

image with the identified 3D boundary(ies) of the one or more region(s), and 

wherein the system is a cloud-based system. 

Claims 46-49. (Canceled) 

Claim 52. (Canceled) 

Claim 59. (Currently Amended) The system of claim 2, wherein the instructions cause the 

processor to correlate the determined values of the first risk index with one or more prognostic 

values, thereby providing an objective metric of cancer state, progression, outlook, [[and/]]or 

treatment efficacy. 
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Claim 67. (Currently Amended) The system of claim 1, wherein the one or more regions 

of imaged tissue comprise bone [[and/]]or a prostate of the patient. 

Claim 68. (New) A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(i) receive and store a plurality of medical images in a database, each medical image 

associated with a corresponding patient; 

(ii) access one or more of the medical images associated with a particular patient from 

the database; 

(iii) automatically analyze the one or more medical images using a machine learning 

algorithm; and 

(iv) generate a radiologist report for the particular patient according to the one or more 

medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

obtained at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the instructions cause the processor to automatically analyze 

the composite image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 
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(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein the plurality of medical images in the database comprise a series of medical 

images of a first patient taken over time, and wherein the instructions cause the processor to 

determine a value of at least a first risk index for each medical image of the series, thereby 

tracking determined values of at least the first risk index for the first patient over time. 

Claim 69. (New) A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(i) receive and store a plurality of medical images in a database, each medical image 

associated with a corresponding patient; 

(ii) access one or more of the medical images associated with a particular patient from 

the database; 

(iii) automatically analyze the one or more medical images using a machine learning 

algorithm; 

And 

(iv) generate a radiologist report for the particular patient according to the one or more 

medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

obtained at a substantially same time as the CT scan and following administration to the patient 
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of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the instructions cause the processor to automatically analyze 

the composite image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein, for at least one particular risk index of the one or more risk indices, the 

instructions cause the processor to compute the value of the particular risk index by: 

determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the 3D 

boundary of the region; and 

computing the value of the particular risk index based on the determined cancerous tissue 

levels within the one or more regions. 

Claim 70. ((New) A method comprising performing, by a processor of a server computing 

device, (i) to (iv) as follows: 

(i) receiving and storing, by the processor of a server computing device, a plurality of 

medical images in a database, each medical image associated with a particular corresponding 

patient; 

(ii) accessing, by the processor, one or more of the medical images associated with a 

particular patient from the database; 
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(iii) automatically analyzing, by the processor, the one or more medical images using 

a machine learning algorithm; and 

(iv) generating, by the processor, a radiologist report for the particular patient 

according to the one or more medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

acquired at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the method comprises automatically analyzing the composite 

image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein the plurality of medical images in the database comprise a series of medical 

images of a first patient taken over time, and wherein the instructions cause the processor to 

determine a value of at least a first risk index for each medical image of the series, thereby 

tracking determined values of at least the first risk index for the first patient over time. 

Claim 71. ((New) A method comprising performing, by a processor of a server computing 

device, (i) to (iv) as follows: 
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(i) receiving and storing, by the processor of a server computing device, a plurality of 

medical images in a database, each medical image associated with a particular corresponding 

patient; 

(ii) accessing, by the processor, one or more of the medical images associated with a 

particular patient from the database; 

(iii) automatically analyzing, by the processor, the one or more medical images using 

a machine learning algorithm; and 

(iv) generating, by the processor, a radiologist report for the particular patient 

according to the one or more medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

acquired at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the method comprises automatically analyzing the composite 

image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein, for at least one particular risk index of the one or more risk indices, the method 

comprises computing, by the processor, the value of the particular risk index by: 
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determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the 3D 

boundary of the region; and 

computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

REASONS FOR ALLOWANCE 

3. The following is an examiner's statement ofreasons for allowance. 

This invention relates generally, to systems and methods for creation, analysis" and/or 

presentation of medical image data. More particularly, in certain embodiments. the invention 

relates to a cloud-based platfonn and supported GUI decision-making tools for use by medical 

practitioners and/or their patients. 

Based on applicant's amendment, with respect to claim 1, representative of claims 19, 40, 

45 and 68-71 and, the closest prior art of record (WU and Zhao), WU reference is directed to 

image processing systems. More particularly, embodiments of the invention relate to cloud-based 

medical image processing systems with tracking capability, and Zhao reference directed to 

medical information processing systems. More particularly, embodiments of the invention relate 

to medical data processing using an evolving contextual clinical data (ECCD) engine. But neither 

WU nor Zhao teach or suggest, among other things, "automatically analyze the one or more 

medical images using a machine learning algorithm; and generate a radiologist report for the 

particular patient, wherein the one or more medical images comprise a composite image of the 

particular patient, comprising a CT scan "overlaid" with a nuclear medicine image obtained at a 

same time as the CT scan and following administration to the patient of an imaging agent 

comprising a Prostate Specific Membrane Antigen (PSMA) binding agent comprising a 

radionuclide, wherein the instructions cause the processor to automatically analyze the composite 

image by: using the "composite image" to geographically identify a "3D boundary" for each of 
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one or more regions of imaged tissue within the nuclear medicine image; and computing, using 

the nuclear medicine image with the identified 3D boundary of the one or more region, a value of 

each of one or more risk indices, each risk "index value" indicative of cancer state or progression 

in the patient, and wherein the system is a cloud-based system". 

These key features in combination with the other features of the claimed invention are 

neither taught nor suggested by (WU and Zhao) prior art of record. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Contact Information 

4. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Seyed Azarian whose telephone number is (571) 272-7443. The 

examiner can normally be reached on Monday through Thursday from 6:00 a.m. to 7:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Matthew Bella, can be reached at (571) 272-7778. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application information Retrieval (PAIR) system. Status information for published application 

may be obtained from either Private PAIR or Public PAIR. 

Status information about the PAIR system, seehttp://pair-direct.uspto.gov. Should you have 

questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 

866-217-9197 (toll-free). 
/SEYED H AZARIAN/ 
Primary Examiner, Art Unit 2667 
September 19, 2023 
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The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

Response to Amendment 

Drawings 

1. The drawing filed on 7/12/2022 is accepted by the Examiner. 

The terminal disclaimer filed on 9/19/2023 disclaiming the terminal portion of any patent 

granted on this application, which would extend beyond the expiration date of (U.S. Patent No. 

10,340,046; 10,762,993; 10,665,346; 11,424,035) has been reviewed and is accepted. The 

terminal disclaimer has been recorded. 

Based on telephone on September 18, 2023, with respect to cancellation of claims 3-10, 

15, 17-18, 22-39, 43-44, 46-49, 52, and amended claims 1, 19, 40, 45, 55, 59, 67 and new claims 

68-71, also review of prior art of record, all have been fully considered and are persuasive. 

The claims 1-2, 11-14, 16, 19-21, 40-42, 45, 50-51 and 53-71 now renumbered as 1-35 

are allowed. 

EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1.312. To ensure consideration of such an amendment, it must be submitted no later than the 

payment of the issue fee. 

Page 286 of 310 MIM Ex1004



Application/Control Number: 17 /862,528 
Art Unit: 2667 

Page 3 

Authorization for this examiner's amendment was given in a telephone interview with 

Applicants Attorney (Ronen Adato, Reg No. 76,341), on September 18, 2023, without traverse. 

The amended claims 1, 19, 40, 45, 55, 59, 67 and new claims 68-71 as follows: 

Cancel claims 3-10, 15, 17-18, 22-39, 43-44, 46-49 and 52. 

Claim 1. (Currently Amended) A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(i) receive and store a plurality of medical images in a database, each medical image 

associated with a corresponding patient; 

(ii) access one or more of the medical images associated with a particular patient from 

the database; 

(iii) automatically analyze the one or more medical images using a machine learning 

algorithm; and 

(iv) generate a radiologist report for the particular patient according to the one or more 

medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

obtained at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the instructions cause the processor to automatically analyze 

the composite image by: 
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(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein the system is a cloud-based system. 

Claims 3-10. (Canceled) 

Claim 15. (Canceled) 

Claims 17-18. (Canceled) 

Claim 19. (Currently Amended) A method comprising performing, by a processor of a 

server computing device, (i) to (iv) as follows: 

(i) receiving and storing, by the processor of a server computing device, said processor 

a processor of a cloud-based system, a plurality of medical images in a database, each medical 

image associated with a particular corresponding patient; 

(ii) accessing, by the processor, one or more of the medical images associated with a 

particular patient from the database; 

(iii) automatically analyzing, by the processor, the one or more medical images using 

a machine learning algorithm; and 

(iv) generating, by the processor, a radiologist report for the particular patient 

according to the_one or more medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

acquired at a substantially same time as the CT scan and following administration to the patient 
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of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the method comprises automatically analyzing the composite 

image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient. 

Claims 22-39. (Canceled) 

Claim 40. (Currently Amended) A method for tracking prostate cancer progression and 

treatment efficacy over time, for one or more patient(s), the method comprising: 

(a) repeatedly receiving and storing in a database, over time, by a processor of a 

computing device, said processor a processor of a cloud-based system, a plurality of medical 

images for each of the one or more patient(s) to obtain, for each of the one or more patient(s), a 

series of medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyzing, by the processor, 

using a machine learning algorithm, the series of medical images for the patient to determine 

values of one or more risk indices for each medical image of the series, thereby tracking 

determined values of the one or more risk indices over a course prostate cancer progression and 

treatment for the patient; and 

(c) for each of the one or more patient(s), storing, by the processor, the determined 

values of the one or more risk indices, each indicative of prostate cancer state or progression, for 
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wherein the series of medical images for a particular patient of the one or more patient(s) 

comprises a CT scan overlaid with a nuclear medicine image acquired at a substantially same 

time as the CT scan and following administration to the patient of an imaging agent comprising a 

Prostate Specific Membrane Antigen (PSMA) binding agent comprising a radionuclide, and 

wherein step (b) comprises: 

using the composite image to geographically identify a 3D boundary for each of one or 

more regions of imaged tissue within the nuclear medicine image; and 

computing the value of each of the one or more risk indices using the nuclear medicine 

image with the identified 3D boundary(ies) of the one or more region(s). 

Claims 43-44. (Canceled) 

Claim 45. (Currently Amended) A system for tracking prostate cancer progression and 

treatment efficacy over time, for one or more patient(s), the system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(a) repeatedly receive and store in a database, over time, a plurality of medical images 

for each of the one or more patient(s) to obtain, for each of the one or more patient(s), a series of 

medical images taken over time; 

(b) for each of the one or more patient(s), automatically analyze the series of medical 

images for the patient, using a machine learning algorithm, to determine values of one or more 
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risk indices for each medical image of the series, thereby tracking determined values of the one 

or more risk indices over a course prostate cancer progression and treatment for the patient; and 

( c) for each of the one or more patient( s ), store the determined values of the one or 

more risk indices, each indicative of prostate cancer state or progression, for the patient for 

further processing and/or cause display of a graphical representation of the determined values of 

the one or more risk indices for the patient 

wherein the series of medical images for a particular patient of the one or more patient(s) 

comprises a CT scan overlaid with a nuclear medicine image acquired at a substantially same 

time as the CT scan and following administration to the patient of an imaging agent comprising a 

Prostate Specific Membrane Antigen (PSMA) binding agent comprising a radionuclide, and 

wherein step (b) comprises: 

using the composite image to geographically identify a 3D boundary for each of one or 

more regions of imaged tissue within the nuclear medicine image; and 

computing the value of each of the one or more risk indices using the nuclear medicine 

image with the identified 3D boundary(ies) of the one or more region(s), and 

wherein the system is a cloud-based system. 

Claims 46-49. (Canceled) 

Claim 52. (Canceled) 

Claim 55. (Currently Amended) The system of claim 54, wherein the instructions cause 

the processor to automatically analyze the composite image by, at step (b): computing the value 

of at least one particular risk index of the one or more risk indices based on intensity values of 

the PET scan within one or more of the identified 3D boundary(ies) within PET scan.:. 
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Claim 59. (Currently Amended) The system of claim 2, wherein the instructions cause the 

processor to correlate the determined values of the first risk index with one or more prognostic 

values, thereby providing an objective metric of cancer state, progression, outlook, [[and/]]or 

treatment efficacy. 

Claim 67. (Currently Amended) The system of claim 1, wherein the one or more regions 

of imaged tissue comprise bone [[and/]]or a prostate of the patient. 

Claim 68. (New) A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(i) receive and store a plurality of medical images in a database, each medical image 

associated with a corresponding patient; 

(ii) access one or more of the medical images associated with a particular patient from 

the database; 

(iii) automatically analyze the one or more medical images using a machine learning 

algorithm; and 

(iv) generate a radiologist report for the particular patient according to the one or more 

medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

obtained at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 
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comprising a radionuclide, wherein the instructions cause the processor to automatically analyze 

the composite image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein the plurality of medical images in the database comprise a series of medical 

images of a first patient taken over time, and wherein the instructions cause the processor to 

determine a value of at least a first risk index for each medical image of the series, thereby 

tracking determined values of at least the first risk index for the first patient over time. 

Claim 69. (New) A network-based decision support system comprising: 

a processor; and 

a memory having instructions stored thereon, wherein the instructions, when executed by 

the processor, cause the processor to: 

(i) receive and store a plurality of medical images in a database, each medical image 

associated with a corresponding patient; 

(ii) access one or more of the medical images associated with a particular patient from 

the database; 

(iii) automatically analyze the one or more medical images using a machine learning 

algorithm; 

And 
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(iv) generate a radiologist report for the particular patient according to the one or more 

medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

obtained at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the instructions cause the processor to automatically analyze 

the composite image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein, for at least one particular risk index of the one or more risk indices, the 

instructions cause the processor to compute the value of the particular risk index by: 

determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the 3D 

boundary of the region; and 

computing the value of the particular risk index based on the determined cancerous tissue 

levels within the one or more regions. 

Claim 70. ((New) A method comprising performing, by a processor of a server computing 

device, (i) to (iv) as follows: 
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(i) receiving and storing, by the processor of a server computing device, a plurality of 

medical images in a database, each medical image associated with a particular corresponding 

patient; 

(ii) accessing, by the processor, one or more of the medical images associated with a 

particular patient from the database; 

(iii) automatically analyzing, by the processor, the one or more medical images using 

a machine learning algorithm; and 

(iv) generating, by the processor, a radiologist report for the particular patient 

according to the one or more medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

acquired at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the method comprises automatically analyzing the composite 

image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 

(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein the plurality of medical images in the database comprise a series of medical 

images of a first patient taken over time, and wherein the instructions cause the processor to 
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determine a value of at least a first risk index for each medical image of the series, thereby 

tracking determined values of at least the first risk index for the first patient over time. 

Claim 71. ((New) A method comprising performing, by a processor of a server computing 

device, (i) to (iv) as follows: 

(i) receiving and storing, by the processor of a server computing device, a plurality of 

medical images in a database, each medical image associated with a particular corresponding 

patient; 

(ii) accessing, by the processor, one or more of the medical images associated with a 

particular patient from the database; 

(iii) automatically analyzing, by the processor, the one or more medical images using 

a machine learning algorithm; and 

(iv) generating, by the processor, a radiologist report for the particular patient 

according to the one or more medical images for the patient, 

wherein the one or more medical images comprise a composite image of the particular 

patient, the composite image comprising a CT scan overlaid with a nuclear medicine image 

acquired at a substantially same time as the CT scan and following administration to the patient 

of an imaging agent comprising a Prostate Specific Membrane Antigen (PSMA) binding agent 

comprising a radionuclide, wherein the method comprises automatically analyzing the composite 

image by: 

(a) using the composite image to geographically identify a 3D boundary for each of 

one or more regions of imaged tissue within the nuclear medicine image; and 
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(b) computing, using the nuclear medicine image with the identified 3D boundary(ies) 

of the one or more region(s), a value of each of one or more risk indices, each risk index value 

indicative of cancer state or progression in the patient, and 

wherein, for at least one particular risk index of the one or more risk indices, the method 

comprises computing, by the processor, the value of the particular risk index by: 

determining, for each of the one or more regions, a corresponding cancerous tissue level 

within the region based on intensity values of the nuclear medicine image within the 3D 

boundary of the region; and 

computing the value of the risk index based on the determined cancerous tissue levels 

within the one or more regions. 

REASONS FOR ALLOWANCE 

3. The following is an examiner's statement ofreasons for allowance. 

This invention relates generally, to syste1ns and methods for creaiion, analysis, and/or 

presentation of rnedical irnage data. More particularly, in certain embodiments, the invention 

relates to a cloud-based platfonn and supported GUI decision-making tools for use by rnedical 

practitioners and/or their patients. 

Based on applicant's amendment, with respect to claim 1, representative of claims 19, 40, 

45 and 68-71 and, the closest prior art of record (WU and Zhao), WU reference is directed to 

image processing systems. More particularly, embodiments of the invention relate to cloud-based 

medical image processing systems with tracking capability, and Zhao reference directed to 

medical information processing systems. More particularly, embodiments of the invention relate 

to medical data processing using an evolving contextual clinical data (ECCD) engine. But neither 

WU nor Zhao teach or suggest, among other things, "automatically analyze the one or more 

medical images using a machine learning algorithm; and generate a radiologist report for the 
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particular patient, wherein the one or more medical images comprise a composite image of the 

particular patient, comprising a CT scan "overlaid" with a nuclear medicine image obtained at a 

same time as the CT scan and following administration to the patient of an imaging agent 

comprising a Prostate Specific Membrane Antigen (PSMA) binding agent comprising a 

radionuclide, wherein the instructions cause the processor to automatically analyze the composite 

image by: using the "composite image" to geographically identify a "3D boundary" for each of 

one or more regions of imaged tissue within the nuclear medicine image; and computing, using 

the nuclear medicine image with the identified 3D boundary of the one or more region, a value of 

each of one or more risk indices, each risk "index value" indicative of cancer state or progression 

in the patient, and wherein the system is a cloud-based system". 

These key features in combination with the other features of the claimed invention are 

neither taught nor suggested by (WU and Zhao) prior art of record. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Contact Information 

4. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Seyed Azarian whose telephone number is (571) 272-7443. The 

examiner can normally be reached on Monday through Thursday from 6:00 a.m. to 7:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Matthew Bella, can be reached at (571) 272-7778. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application information Retrieval (PAIR) system. Status information for published application 

may be obtained from either Private PAIR or Public PAIR. 

Status information about the PAIR system, seehttp://pair-direct.uspto.gov. Should you have 

questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 

866-217-9197 (toll-free). 
/SEYED H AZARIAN/ 
Primary Examiner, Art Unit 2667 
October 28, 2023 

Page 299 of 310 MIM Ex1004



Page 1 of 2 

l-1:iflffl UNITEOSTATES : ~. )L PATENT ANO TRADEMARK OFFICE 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 
17/862,528 12/18/2023 12:28:24 PM Z ET 2010358-0260 

Title of Invention 
NETWORK FOR MEDICAL IMAGE ANALYSIS, DECISION SUPPORT SYSTEM, AND RELATED 
GRAPHICAL USER INTERFACE (GUI) APPLICATIONS 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 4583 

PATENT CENTER# 63647778 

CUSTOMER# 24280 

CORRESPONDENCE -
ADDRESS 

Documents 

Digest 

PATENT# -

FILED BY Kimberly Chrisom 

FILING DATE 07/12/2022 

FIRST NAMED Mark R. Baker 
INVENTOR 

AUTHORIZED BY Ronen Adato 

TOTAL DOCUMENTS: 2 

B990847F48ADD94D257E00602EF59A8120737A6B7204A69DE5 

Page 300 of 310 MIM Ex1004



N -0 
N 
Q) 
0) 
ctl 
a.. 

L.() 

U.J 
i······ 

r::~~j 
CJ 
C•,.] 

2; 
('') 

U.J 
i······ ,, 
~ ......... 
✓-j:. 
C··.J. 
(;) 
('') 
t·• ..... 
L.() 
LL 

~~ 
[:~ .-;~ 

CJ) 

t.~ f~ 
LL 1§ 
1('•, 
I.,,;,/ 

2!il 
U.J 
LC) 
() 
(;') 
.-::.(_ 

✓-s:. 
(t) 
LCJ 
.-;S.: 
Cf? 
(\J 

;::: 
c:) r~) 

U.J <( 
r····· u..J. 
r.;;-, I''/'', ,,,,.,,1 

,,, . .,. .. 
',.I,/ 

I' .. , •• 
/.,.,.,; 

(() 
([) 

·-=::; C·•.J 
i·• ... , tf.), 
• IV"•, ~., .. ,,. 

c;) 
LL C:). 
() r····· 

........... 
·rJ 
Ci. 

((1 
,,-n', 
............ 
·-;:: 
t:: u, 
r··· 
<.a 
.......... 

r .......... 

(f.J 

t-~~ U.J 
tJ) :'··••. 

~8 
C•') (;) 

C') 

-,c;;:. 
,,. ..... 
•,/.-

<..r: 
() 

t··••. 
r····· 
(1) 
<;;;) 
[[J 

(;) (\] 
,'•,"•; I(''• 
~./4-A I,,,;,/ 
;'/,.• ........... Lt .. er: c,> 

~ r.t 
f···· 
·,;:.t· 

() 
tf) 
c:) UJ 
C··.J. C:) 
C\; 
c;) 
0 
C·•.J 

Cf) 

Si 
,;•✓--• :.,.;.,.; CJ) 
,, .. : ~-- ... 

{J) , ... . 
!:. .... .I. 

($;) 

u. .... ({) . 
r····· C•,.] tl .... 

0 
($;) 
(() 
C'') 
(.() 
U) 

r:1 c;; CJ 
O:J 
C() 

c'§ s!: U,J 
tCJ C·•.J. U..J. 
CJ; r1) C(J. 
,;_,) l 1 ••• , -~··· 
ci·) ,,. 

ll.l f:M ~!: 
~,r,.; Ci~~ 

(\). 
er: 

~1:1 tfi tJ 
llJ 6 ~:~ 
() C) (:) 
"'-:t Cf.) C:) 
r·-... ·r··· "'-:t 

~::: :,....,., 

CJ .. f2 
0) 
., .. ✓, ,.. 
tf5 
y·· 

t:: , .. 

(/~ 

f5 
(/~ 
(~) 

8 !.t t:: 

... _,-.,..,., 

I''/'', ,,,,.,,1 

C·•.J 

CJ 
,,-n', 

c: 
(j) ,.. 
t:: 

··c; 
(J .. 

~t?, 
• • .,,I 

~::: 
{~) 

3~ 
C) 

C'') (j) 

~[~ &! ;i 

·o 
,.r .. 
i•,; 
1.- •• 

~ ~ u m m 
~? 
£j 
~~ 
- 0 

~~ 
i1 ·;~ 
·o 
,.r: 

-~~j -~jj 
{:~ 

·o fJ. 
=~~ 8 
%? (i) 

~; ;~ 
; .. , .. 

fj~ 1~ 
.. ,1 G; 

!;~ J/; 
,2;~ ~ 

f8 ~ 
·o 
·o . 
,;}} .~? 
r•, ,., 

~~ 1~ 
f;: f?-

-ill- ;· 
~~J ?? 

~ ~ 
,:r .. c; 
·:2 m 
ft. ~r 
.,._, 0. 
_Q. ("}; 

1.1': C 

g :~~~ 

:;i ·t 2 
j, ~ ~ 
;?, .:-:~ C 

_§ }} ·8 
i .zj_ :~ 
:... ,{.) "("; 

·;:.:; 

' i:i" ·t 
f~; ~ 

(;) 
::y, 

ff~ }J 

i~~ z 
g~ ;1 
,:1-; e; 

-m ;~~ 
·o (1 

:r g 
.___ .f:. 
() :JI 

14 f5 
m ·o 
?.5 9~ 
D. :;;; 
f: ·o o c_ 
u •.•:S 
-;, .... ..::; 

~ ~ m ,;_; 

~ ~:~ -o 
q~ r-· 

t~ :~ 
;:. i5 
-~ 'tl j 
f :K =~t 

,_,1_ .,. •• '.-.I.-. 

;: ,ill ~j ;~ 

!Hi 
.g -~~ c;1 ';; 
r:. ,.,;-.,,/ r:: .•:.: 

.,,,..,., ~--... 

G; 

~~ .ff 
---i ---· 

~;; ~1] 
(✓; C 
,.,._ ;;;. 
C; fG 
e; ';:: 

:~ ;g 
1~ J? 
_;f I~ 
.1;.r (")., 

;.__:~ D. 
::-:-1 (C . 

H~ v, Ci. .. ':::::: 
--· G; . 

g t3 {?. 

lH (':i'',', 

~1u ~.,., 

:.\"i 

r~ ~~ ?.~ ?i 

ii It 
liH 
,~ -~ r~: -l~ 
1iH [g 
,2 
✓f~ 

2 ,_-;,; ;_:~:; -~1 

m ~ 
5 j 
- u ~ o m 

i]i 
!jit 
~~f~ E ·-

~? ff, fi-o u 

t;· Ii ~ -i~ 

!Hi 
i.3 i{; t. .:;:. 
·o 'F~ c m 
~-:; .,;;~ •J-or C 

iiii! 
t) C ,,;.. .:-; !.,) 

&ff:~-~~m 

11iH 
en 
[{} 

1 n~t 
~ . 

[~: .. C 

!I~~~ 
ffl u ~, f -~ 

t;~; ~ 
ii 
4 i 
g 2 

m =fii [1: ·f; 0 
~ 

@ 
~ 
~ w 
~ 

~ 

~ 
C) z 

§~w$ 
g § ~ 

~~jg 
~2$9 

C C ~ 

Page 301 of 310 MIM Ex1004



Docket No.: 2010358-0260 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Progenies Pharmaceuticals, Inc. 

Application No.: 17 /862,528 

Filed: July 12, 2022 

For: NETWORK FOR MEDICAL IMAGE 
ANALYSIS, DECISION SUPPORT SYSTEM, 
AND RELATED GRAPHICAL USER 
INTERFACE (GUI) APPLICATIONS 

Confirmation No.: 4583 

Art Unit: 2667 

Examiner: SEYED H AZARIAN 

COMMENTS ON STATEMENT OF REASONS 
FOR ALLOWANCE UNDER 37 C.F.R. § 1.104(e) 

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

Dear Commissioner: 

Applicant has received the Examiner's Statement of Reasons for Allowance with the 

September 27, 2023 Notice of Allowance and Allowability and the November 1, 2023 Corrected 

Notice of Allowability regarding the above-identified application. Entry of the Statement into 

the record should not be construed as any agreement with or acquiescence in the reasoning stated 

by the Examiner. Each of the claims stands on its own merits and is patentable at least because 

of the combination it recites, taken as a whole, and not necessarily because of the presence or 

absence of any one particular limitation. 

The Examiner's Statement was not prepared by Applicant and only contains the 

Examiner's stated positions in one or more reasons for allow ability. Thus, any interpretation 

with respect to the Examiner's Statement of Reasons for Allowance should not be imputed to the 

Applicant. 
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Furthermore, Applicant does not necessarily agree with or acquiesce in any other 

characterization of any claim term or rejection of any claim that the Examiner may have made 

during the pendency of the present patent application. 

Dated: December 18, 2023 Respectfully submitted, 

/Ronen Adato/ 
Ronen Adato, PhD, JD 
Registration No.: 76,341 
CHOATE, HALL & STEWART LLP 
Two International Place 
Boston, Massachusetts 02110 
(617) 248-4814 
Attorney for Applicant 
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371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
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New internationi:i! Application Flied with the USPTO as a Receiving omce 
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record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

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 15 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) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter.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 Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Mark R. Baker, New York, NY; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

Progenies Pharmaceuticals, Inc., N. Billerica, MA; 

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. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/862,528 07/12/2022 

24280 7590 02/06/2024 

CHOATE, HALL & STEWARTLLP 
TWO INTERNATIONAL PLACE 
BOSTON, MA 02110 

FIRST NAMED INVENTOR 

Mark R. Baker 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

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

ATTORNEY DOCKET NO. 

2010358-0260 

CONFIRMATION NO. 

4583 

EXAMINER 

AZARIAN, SEYED H 

ART UNIT PAPER NUMBER 

2667 

NOTIFICATION DATE DELIVERY MODE 

02/06/2024 ELECTRONIC 

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

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

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

choatepatentdepartment@choate.com 
patentdocket@choate.com 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

17/862,528 

CHOATE, HALL & STEWART LLP 
TWO INTERNATIONAL PLACE 
BOSTON, MA 02110 

ISSUE DATE 

06-Feb-2024 

EGRANT NOTIFICATION 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NO. 

11894141 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 
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