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PTO/SB/17i (11-23)

Approved for use through 05/31/2024. OMB 0651-0031

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 OMB control number

Application Number Not Yet Assigned
PROCESSING FEE Under Filing Date Concurrently Herewith
37 CFR 11 7(|) First Named Inventor Roy H. Larsen
TRANSMITTAL pwape -
(Fees are subject to annual revision) n Not Yet Assigned
Send completed form to: Commissioner for Patents, P.O. Box Examiner Name Not Yet Assigned
1450, Alexandria, VA 22313-1450 Practitioner Docket No. A1389.70001US01
Enclosed is a paper filed under 37 CFR § 1.102(e) that requires a processing fee (37 CFR 1.17(i)(1) or (2)).

Paymentof $ 56.00 is enclosed.
This form should be included with the above-mentioned paper and faxed or mailed to the Office using the appropriate Mail Stop, if
applicable. For transmittal of petition fees under 37 CFR 1.17(f), (g) or (h), see form PTO/SB/17p or PTO/AIA/17p, as applicable.

Applicant asserts small entity status. See 37 CFR 1.27.

D Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

Payment of Fees
The Commissioner is hereby authorized to charge the following fees to Deposit Account No. 23/2825

processing fee under 37 GFR 1.17(i)(1) || processing fee under 37 CFR 1.17(i)(2) 2peydﬁe;ifc;ir;cgvcgr;§sm aer;]c:s

D Checkintheamountof$ s enclosed. Payment via USPTO’s patent electronic filing system.

Payment by credit card {FernPFO-2038-orequivalentis-enclosed}. Do not provide credit card information on this form.

Processing Fees Under 37 CFR 1.17(i)(1):
Undiscounted Fee $140 (Fee Code 1053) Small Entity Fee $56 (Fee Code 2053) Micro Entity Fee $28 (Fee Code 3053)

For papers filed under:

§ 1.28(c)(3) - for processing a non-itemized fee deficiency based on an error in small entity status.

§ 1.29(k)(3) - for processing a non-itemized fee deficiency based on an error in micro entity status.

§ 1.41(b) - for supplying the name or names of the inventor or joint inventors in an application without either an application data sheet or the inventor's
oath or declaration, except in provisional applications.

§ 1.48 - for correcting inventorship, except in provisional applications.

§ 1.52(d) - for processing a nonprovisional application filed with a specification in a language other than English.

§ 1.53(c)(3) - to convert a provisional application filed under § 1.53(c) into a nonprovisional application under § 1.53(b).
§1.71(g)(2) - for processing a belated amendment under § 1.71(g).

§ 1.102(e) - for requesting prioritized examination of an application.

§ 1.103(b) - for requesting limited suspension of action, continued prosecution application for a design patent (§ 1.53(d)).
§ 1.103(c) - for requesting limited suspension of action, request for continued examination (§ 1.114).

§ 1.103(d) - for requesting deferred examination of an application.

§ 1.291(c)(5) - for processing a second or subsequent protest by the same real party in interest.

§ 3.81 - for a patent to issue to assignee, assignment submitted after payment of the issue fee.

Processing Fees Under 37 CFR 1.17(i)(2):
Fee $140 (small and micro entity discounts are not available for the 37 CFR 1.17(i)(2) processing fee)

For papers filed under:

§1.217 - for processing a redacted copy of a paper submitted in the file of an application in which a redacted copy was submitted for the patent
application publication. FEE CODE 1808

§ 1.221 - for requesting voluntary publication or republication of an application. FEE CODE 1803

SUBMITTED BY

Signature /Jeffrey C. Harrigan/ o ony 79,725 | Telephone 617.646.8000
Name (Print/Type)| Jeffrey C. Harrigan Date May 31, 2024
12490310.1
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APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: A1389.70001USO1

FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: Concurrently Herewith CONFIRMATION NO.: Not Yet Assigned

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Roy H. Larsen

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned
Sheet | 1 | of | 1
U.S. PATENT DOCUMENTS
U.S. Patent Document icati
Examiner’s | Cite Name of Patentee or Applicant of Cited Date of Bubhcatlon or Issue
s 4 - of Cited Document
Initials No. Number Kind Document MM.DD-YYYY
Code
3,453,196 Sporek 07-01-1969
7,476,370 B2 Mitsugashira et al. 01-13-2009
2006-0022127 Al Zyuzin 02-02-2006
2015-0170776 Al Torgue et al. 06-18-2015
2018-0047474 Al O’Hara 02-15-2018
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of
Publication of
Examiner’s | Cite Name of Patentee or Applicant of Cited Cited Translation
Initials # No. Office/ Kind Document Document (Y/N)
Country Number Code MM-DD-
YYYY
* EP 0 466 290 Al Brunswick Corporation 01-15-1992
OTHER ART — NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the .
Examiner’s | Cite . N . . . Translation
s item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),
Initials No . . . (Y/N)
publisher, city and/or country where published.
" International Search Report for PCT Application No. PCT/EP2020/084701 dated February 17,
2021.

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO’s Image File Wrapper (IFW) system,
are included. See 37 CFR § 1.98 and 12870G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is
relied upon for an earlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 17/756,802, filed June 2, 2022, and relied upon
for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications).

12490573.1
AdvanCell
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Doc Code: TRACK1.REQ
Document Description: TrackOne Request

PTO/AIA/424 (11-23)

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

First Named
Inventor:

Nonprovisional Application

Roy H. Larsen Number (if known):

Not Yet Assigned

Title of
Invention:

PRODUCTION OF HIGHLY PURIFIED 212PB

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

1.

. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris

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

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

The applicable box is checked below:

|7| Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

(a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via USPTO patent electronic
filing system.
---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

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

|_| Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

A request for continued examination has been filed with, or prior to, this form.
If the application is a utility application, this certification and request is being filed via USPTO
patent electronic filing system.

a national stage entry under 35 U.S.C. 371.

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

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

Sighature

/Jeffrey C. Harrigan/ May 31, 2024

Date

Name
(Print/Typed)

. Practitioner
Jeffrey C. Harrigan Registration Number 79,725

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

D *Total of 1 forms are submitted.

112490315.1
AdvanCell
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Application Data Sheet

Inventor Information
Inventor Number::
Given Name::
Middle Name::
Family Name::
City of Residence::
Country of Residence::
Street of mailing address::
City of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Correspondence Information

Correspondence Customer Number::

Application Information
Application Type::
Subject Matter::
CD-ROM or CD-R?::
Sequence submission?::

Computer Readable Form (CRF)?::

Page # 1

1
Roy

H.

Larsen

Oslo

Norway
Sarbratveien 12
Oslo

Norway

0891

23628

Nonprovisional
Utility
None
None

No

New 05/31/2024
12491660.1

AdvanCell
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Title::

PURIFIED 212PB

Attorney Docket Number::

Request for Early Publication?:: No
Request for Non-Publication?:: No
Total Drawing Sheets:: 5
Small Entity?:: Yes
Petition included?:: No

Portions or all of the application associated with this  No
Application Data Sheet may fall under a Secrecy
Order pursuant to 37 CFR 5.2::

Representative Information

A1389.70001USO1

PRODUCTION OF HIGHLY

Representative Customer Number:: 23628
Domestic Priority Information
Application:: Continuity Type:: Parent Application:: | Parent Filing Prior Appl Status::
Date::
This Application Continuation of 17/756802 06/02/22 Pending
17/756802 a371 of PCT/EP2020/084701 | 12/04/20
intemational
Foreign Priority Information
Country:: Application Filing Date:: Priority DAS
number:: Claimed:: Access::
Page # 2 New 05/31/2024

AdvanCell
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EP 20172038.0 04/29/20 Yes

EP 19213759.4 12/05/19 Yes
Applicant Information

Applicant Number:: 1

Applicant Type:: Assignee

Organization Name::

Street of mailing address::
City of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Sciencons AS
Gullhaugveien 7
Oslo

Norway

NO-0484

Assignee Information Including Non-Applicant Assignee Information

Assignee Number::
Organization Name::

Street of mailing address::
City of mailing address::
Country of mailing address::

Postal or Zip Code of mailing address::

Page # 3

1
Sciencons AS
Gullhaugveien 7
Oslo

Norway

NO-0484

New 05/31/2024

AdvanCell
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Authorization or Opt-Out of Authorization to Permit Access

When this Application Data Sheet is properly sighed 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 B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and 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 (PDX) - 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 (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People's Republic of
China (SIPO), the World Intellectual Property Organization (WIPQO), 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 priotity 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 B in 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).

The applicant is reminded that the EPQO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

Page # 4 New 05/31/2024

AdvanCell
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Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

signature | /Jeffrey C. Harrigan/ Date (YYYY-MM-DD) 2024-05-31
Name Jeffrey C. Harrigan Registration Number 79,725
Page #5 New 05/31/2024
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DOCKET NO.: A1389.70001US01
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen
Application No.: Not Yet Assigned
Confirmation No.: Not Yet Assigned
Filed: Concurrently Herewith
For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: Not Yet Assigned
Art Unit: Not Yet Assigned
MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98

Commissioner:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned

requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed within three months of the filing date

of a national application other than a continued prosecution application under 37 C.F.R. § 1.53(d).

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the information
listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the
references should not be construed as an indication of the importance of the references.

The undersigned hereby makes the following additional information of record in the

above-identified application.

12490572.1
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Application No.: Not Yet Assigned -2- Art Unit: Not Yet Assigned
Conf. No.: Not Yet Assigned

The undersigned would like to bring to the Examiner’s attention the enclosed search report

or other communication from a corresponding or related International or Foreign National

Application:
Serial No. Date of Mailing | Type(s) of Communication | Docket No.
PCT/EP2020/084701 | 02-17-2021 *International Search Report n/a
and Written Opinion

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 17/756,802, filed June
2,2022, and relied upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications).

PART III: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that more
relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to
patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior art

as defined by 35 U.S.C. § 102, or an admission by Applicant as prior art.

AdvanCell
Ex. 1013 - Page 18



Application No.: Not Yet Assigned -3- Art Unit: Not Yet Assigned
Conf. No.: Not Yet Assigned

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her
own conclusion regarding the relevance of the cited information.

An early and favorable action is hereby requested.

The Director is hereby authorized to charge any deficiency or credit any overpayment in the
fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No.

23/2825 under Docket No. A1389.70001USO1 from which the undersigned is authorized to draw.

Respectfully submitted,

Electronic signature: /Jeffrey C. Harrigan/
Jeffrey C. Harrigan

Registration No.: 79,725

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

Docket No.: A1389.70001USO1
Date: May 31, 2024
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COMBINED DECLARATION & ASSIGNMENT (37 CFR 1.63{e}}

Apolication Data Sheet filed previously or concurrently

Dockat No.: AERAGD.OOBAPC Page 1of 2
Title: PRODUCTION OF HIGHLY PURIFIED 212PB

inventors: Roy H. Larsen

Declaration

This Daclaration is directad i U.S. or international Application Mo, 17/756802, filed June 2, 2022 and
inoorporating any amendments made thereto prior to the signature date of this Declaration

As a named inventor, | declars that:
The above-identified application was made or authorized o be made by me.

{ believe that | am the original inventor or an original joint inventor of 2 claimed invention in the
application.

| herehy acknowledge that any willful faise stalement made in this declaration is punishable under
18 USC 1001 py fine or imprisonment of niot more than five (8) years, or hoth.

{ have reviewed and understand the contents of the above-identified appiication, including the
claims, as amended by any amendment

i acknowledge the duty to disclose information which is material 1o pateniabllity as defined in 37
CFR 1.588.

Assignment from Inventors

WHEREAS, above-identified inventors (individual(s) herainafter "ASSIGNOR") invented certain new
and useful improvements, technology, inventions, devsiopments, ideas, omamenisd designs, of
discovaries refated to PRODUCTION OF HIGHLY PURIFIER 212PB (collectively hereinafter referred 1o
as tha “Work™) for which an application for Letters Patent in the United Stales (identified above] has been
filad or prepared for filing with the United States Patent and Trademark Office (hereinatter the
“Application”), and ASSIGNOR desires to assign or confirm assignment of the Work and the Appiication
to the below identified Assignee.

AND WHEREAS, Sciencons AS, with its principal place of business at Guithaugvelen ¥, N{-0484 Oslo,
Norway (hereinafter the “ASSIGNEE"), desires to acquire or confirm ownership of the entire right, title,
and interest in and {6 the Application and the Waork.

NOW, THEREFORE, for good and valuable consideration of which receipt is hereby acknowledged,
ASSIGNOR hereby acknowledges that ASSIGNUOR has sold, assigned, transierred, and set over, and by
these presents does hereby sefl, assign, transfer, and set over, unto said ASSIGNEE, Hs successors,
legal representatives, and assigns, the entire right, file, and interest throughout the world in and to the
Application and the Work, including: all provisional applications relating to the Work and the Application,
all nonprovisional applications claiming pricrity to aforementionsd provisionai{s) andfor the Application,
including, all divisions, continuations, confinuations-in-part, and reissues, and all Letters Patent of the
United States which may be granted thereon and all reissues and extensions thereof; and all rights of
priority under International Conventions and any related Letiers Patent which may hereafler be granied or
filed in any country or countries foreign 1o the United States, all extensions, renewals, and reissues
thereof.

ASSIGNOR hereby authorizes and reqguests the Commissioner for Patents of the United States, and any
Cifficial of any counlry or countries foreign to the United States, whose duly it is {0 issue patents on
applications as aforesaid, to issue all related LeHters Patent to the ASSIGNEE, #ts successors, legal
representatives, and assigns.
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COMBINED DECLARATION & ASSIGNMENT (37 CFR 1.63(e}}

Application Data Sheel filed previcusly or concurrently

Docket No.: AERADG1T.005APC Page 2 of 2
Title: PRODUCTION OF HIGHLY PURIFIED 212PB

{nventors: Roy H. Larsen

AND ASSIGNOR DOES HERERY acknowledge and agree that the assigned scope of the Application and
the Work includes any currently recited claims, all embodiments, and all claims supporied by the
Application; Assignor agrees not to contest or disparage claim scope thus supported {including in any
later-filed continuing patent applications) for any claims deemed patentable by any government patent
office. Assignor also agrees not to chaflenge the validity, including as a defense to patent infringement, of
any issued patent claims resulting from or based on the Work, regardless of the scope of any such

claims.

AND ASSIGNOR DOES HEREBY sell, assign, transfer, and convey o ASSIGNEE, its successors, legal
representatives, and assigns all claims for damages and all remedies arising out of any viclation of the
rights assigned hereby that may have accrued pror fo the date of assignment to ASSIGNEE, or may
accrue hereafier, including, but not Himiled fo, the right to sue for, collect, and retain damages for past
infringements of said Letlers Patent before or after issuance.

AND ASSIGNOR DOES HEREBY covenant and agree that ASSIGNOR will: communicate to said
ASSIGNEE, its successors, legal representatives, and assigns any facts known to ASSIGNOR respscling
the Work; testify in any legal proceeding; assist in the preparation of any other Patent Property relating to
the Apglication and the Work or any improvements made thereto; signfexecute all lawful papers;
authorize the filing of, execute, and make all rightful oaths andfor declarations in connection with the
Application and the Work including any improvements made thereto, any patent applications filed
tharefrom, and any continuing application filed from any of the aforementioned applications; and generally
do evervthing possible fo aid the ASSIGNEE, its successors, legsl representatives, and assigns, to obtain
and enforce proper patent protection for the Work in all countries.

AND ASSIGNCOR DOES HEREBY agree that if any term or provision of this agreement becomes invalid
or unenforceable, the remainder shall survive unaffected.

Legal Name of inventor: Roy H. Larsen

e
O0Y e <8
SR SN

Signature:

Witnessad by:

Witness Narng (printed):
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Production of highly purified ¥%Ph

FIELD

The present invention ralates 1o a single chamber diffusion generator {(assembly), assembilies and

method for obtaining a container comprising 2'?Pb an the walls obtained from a %Pk precursor
isotope source. The invention provides an improved system and method for producing 2°Pb in high
purity without the need for processing, with high vields, and which safely and efficiently can be

transported to the locations where it is {o be used.

BACKGROUND

Assemblies for preparing or producing 2'2Pb have praviously been desecribed and basad on #°Th
bound to stearate in a chamber with ancther chamber for collecting the 22Pp after “°Rn has

diffused from the first chamber {(source chamber) to the second chamber {collector chamber).

In ancther system the Z’Th/?**Ra was exiracted from one vessel with a pump generated airflow
and 2R °Po collected in another vessel. The system consisted of an “air loop” for transportation
of PR and a “fluid toop” for 2P rinsing and after rinse ooliection. This is a quite complex system
which is not suitable for shipment and handling, and the potential for leakage or inappropriate use

in for sxample a hospital is significant.

In another system an emanator scurce is placed inside one chamber and a gas flow passes
through and carry 2°Rn to another chamber where 2°Rnf12P0 is collected. After some time, the
carrier gas valve is closed, and the collection unit is added & liguid through a p valve and the
figuid is collected through a bottom valve. This systaem is as well relatively complex. Both of these
systerns need significant work effort of skilled workers and ralatively advancead lab equipreant and
spacs o operate.

Also, generator systems for 2P not relying on 2°Rn emanation and diffusion has been pressnted
praviousiy. In one axisting generator system “*Ra is bound to on exchange malerial and the 2'%Ph
extracted by siution with acid which must be evaporated before it can be used for radiciabsling in
another existing system the 2"?Pb in a solution with ?°Ra is used for iabelling following the removal
of 77*Ra by size sxclusion purification. Both these methods are working but requires extra time for

processing, more se for the first method than the second.

“12Ph has a hali-life of only 10.8 h. This half-life makas the radipisotope idea for medical
applications such as anti-cancer treatment because it acts on its targst and without prolonged sids
sffects from a long half-life. However, this feature also makes is difficult to use in a commercial
setling invoiving centralized production and long-distance shipment to end users simply because i

decays fast which gives lower vields over time.
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Thus a challenge for the current emanation and diffusion systems is transport distances which can
reduce efficiency significantly due to decay of ?"Rn hefore reaching the coliection vessels. For
example, one system reported a total vield from a 3 days operation of 2.01 MBg 2'?Pb coliected
compared from 8 2*%Th source of 7.05 MBq, i.e. less than 30% visld. increasing the operation time

did not increase the amount collected and the system was sensilive (o the air flow rate.

Thare is a nead for alpha-emitter therapeutios for biomeadical applications. Lead-212 (*'4Pblis a
beta-emitter that decays to short lived progenies producing alpha particles and can thus act as an

alpha emittar generator in vivo usaful in alpha emilter therapeutics.

This industry therefore needs an improved system and method for producing 2'2Pb in high purity
without the need for processing, with high yields, and which safely and efficiently can be

transported (o the locations where it is {0 be used.

SUMMARY

An object of the present invention relates to a method for obtaining a container comprising 2%Pb on
the walls comprising the steps of providing an assembly comprising a first part and a second part,

s
3

wharain the first part comprises a container and the second part comprises a 2'¥Ph precursor
isotope source, connecting the first part and the second part such that the 22Pb precursor isotope
source does not come into contact with an inner wall of the container and such that a singls
chamber container assembply is provided, allowing the 2'*Pb precursor isotope source sufficient
time to decay to progenies #°Rn, 2P, or #'2Ph, and sufficient time for 2°Rn, 2'Po andfor 2%Ph to
sattie onto the inner walls of the single chamber container assembly, removing or isolating the
remaining *'“Pb precursor isotope from the single chamber assembly without having the ?'Pb
precursor isotope source come into contact with an inner wall of the single chamber container
assambly, and oblaining a container comprising 2Pk on an inner wall of the container and
substantially fres of the “'?Pb precursor isotope source on the inner wall of the container. The
described systern may be termed a single chamber diffusion generator for 219Ph,

In the following, precursor isctope is defined as 8 mother nudlide, grandmother nuclide, great

i

grandmother nuclide ete. for 2'%Pb L.e., 2%, P'Rn, PRa sto.

A further object of the present invention relates to an assembly comprising a first part and a
second part, wherein the first pari comprises a container and the second part comprises a 2'?Pb
precursor isgtope source, whearein the first part and the second part are connecied such that the
21200 pracursor isotope source does not come into contact with an inner wall of the container, and

such that a single chamber container assembly is provided.

Yet another object of the present invention relates {o a single chamber container assembly

comprising a first part and a second part, whersin ths first part comprises a container and the
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second part comprises a 2"?Pb precursor isotope source, whersin the first part and the second part
are connected such that the 27%Ph precursor isotope source does not come into contact with an

inner wall of the container.
in one or more embodiments of the invention the single chamber container assembly is gas tight.

In one or more embodiments of the invention the 2'?Pb precursor isclope source is selected from

the group consisting of 2Th, 2*Ra, #84¢, 25Th and/or **'Ra.

In one or mare embodiments of the invention the ?2°Ph precursor isotape source is a mixture of

2227y 28Ry, 2288 22%Th and 2*Ra.

In one or more embodiments of the inverntion the 2“Pp precursor isolope source is a mixture of

2257 and “**Ra.

In one or more embodiments of the invention the 2'2Pb precursor isotope source is 22Ra. Inone or
more embaodiments of the invention the 2'?Pb precursor isotope source is ?25Th. The ?"Pb activity
may vary from typically 0% fo 114% of the 2*Ra precursor activity in the generator depending on
the ingrowth status. The 2'2Pb activity can be at least 80 %, such as at least 80 %, such as at least
70 %, such as at least 80 %, such as at teast 50 %, such as at least 40 %, such as at least 30 %,

/

such as al least 20 %, such as at least 10 % of the **Ra precursor activily.

in one or more embodiments of the invention the 2'°Ph precursor isotope source is ““9Th that has
at least 80 %, such as at least 80 %, such as at least 70 %, such as at least 60 %, such as at least
50 %, such as at least 40 %, such as at least 30 %, such as at least 20 %, such as at least 10 %

28T measured as % radioactivity relative to 2P,

In one or more embodiments of the invention the 2'2Pb precursor isctope source is 22“Ra that has
at least 80 %, such as at least 80 %, such as af least 70 %, such as at least 80 %, such as at least
50 %, such as al isast 40 %, such as at laast 30 %, such as at least 20 %, such as at least 10 %

24Ra measured as % radioactivity relative to 2%Pb.

in one or morg embodiments of the invention the total amount of radicactivity in the single chamber
confainer assembly is 1 kBag — 100 GBa.

in one or more embodiments of the invention the 2'?Pb precursor isotope source is in the form of
an inorganic or organic salt, such as Ralla.

in one or more embodiments of the invention the P precursor isotope source is bound to a non-

radioactive material, such as particles or a holding material.

In one or more embodiments of the invention the 2'2Pb precursor issiope source is in a dry form or

in a liguid solution, such as an agueous solution or a dispersion.
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in one or more embodiments of the invention the 22PL precursor isciope source is in a liquid

solution that is at acidic, neutral or dasic pH.

In one or Mmore embodiments of the invention the 2°Pb precursor isotope source is deposited on a

strip or sphere that is made of a matarial suitable for application of a liquid.

In one or more embodiments of the invention the 2'?Pb precursor isclope source is deposited on a
sirip or sphere which is made of material that is seiected from the group consisting of paper,

plastic, metal, ceramic, and natural or synthstic fibers, celiuloss.

in one or more embodiments of the invention a strip or sphere is attached to the second part,

which comprises means for holding the strip or sphere, such as a rod.

in one or more embodiments of the invention the second part comprises a syringe, or wherein the

rad is the syringe.

In one or more ambodimants of the invention the syrings tip has been pushed through a rubber

capn.

In one or more embodiments of the invention the second part comprises a rod that is alfached o

the means for opening and closing the container.

in one or more embodiments of the invention the means for opening and closing the containeris a
cap, cover or a lid.

in one or more embodiments of the invention the cap, cover or a lid is made of & material selscte
from the group consisting of rubber, glass, paper, plastic, mstal, ceramic, and natural or synthstic

fibers,

in one or more embodiments of the invention the 2'2Pb precursor isotope source is placed on or in

a sphere, suitable for holding the source but allowing radon diffusion.
in one or more embodiments of the invention the container comprises a gas permeable barrier
impervious to the 2'?Ph precursor isotone source.

In one or more embaodiments of the invention the gas permeabile barrier impervious to the 22Pb

precursor isotope source is in contact with the 212Pb precursor isotope source.

In one or more smbodimants of the invention the container doss not comprise a gas permeable
barrier impervious 1o the 22Po precursor isctope source.

in one or more embodiments of the invention the volume of the container is 1 yl to 10 liters, such
as 1yl to 1 liter, such as 100 ul to 10 mi, such as 100 i o 1003 mi.

in one or more embodiments of the invention the substantially free of the 7"Pb precursor isotope

source on the inner wall of the container is less defined as less than 3 % #*Ra of the 18Pk
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precursor isolope source, such as less than 1 %, such as less than 0,5 %, as measured as %

radioactivity reiative to *Pp.

in one or more embodiments of the invention the inner walls of the coniainer are coated. The

coating may be a film of salt or other suitable material on the inner walls.

in one or more embodiments of the invention the inner walls of the container are coated with a

compound that comprises a chelator which can complex with 2"2Pb.

in one or more embaodiments of the invention the inner walls of the conlainer are coated with a

chelator which is TCMC or a variant hereof,

in oneg or mors embodiments of the invention the container comprises an aquscus or an ol

soiution.

DETAILED DESCRIFPTION

The present inventors have in responses to the need for a simpler, safer system with less size and
transport distances to handie the short haiflife of 2°Rn and 2°Ph, designed an assembly whereby
the radon producing source is placed inside the colisclor chamber or container. Instead of using
225Th only as a source is the present invention flexible and can able to use pure Raar a

combination of 2 Th or *Ra as source, or even their precursor isotopes {(Figure 1),

Tha assembly of the presant inventions can be made very compact and very simpls, allowing for a
shippable and disposable **Pb-generator unit. In the present context is assembly, diffusion
genarator and system are used interchangsably. The described assembly or systern may thersfore

be termed a single chamber diffusion generator for 212Pp.

Thus, an object of the present invention relates to 3 method for obtaining a container comprising
212D on the inner walls comprising the sieps of providing an assembily comprising a first part and a
second part, wherein the first part comprises a container and the second part comprises a 2'2Pb
precursor isotope source, connacting the first part and the second part such that the 2'2Pb
precursor isptope source does not come into contact with an inner wall of the container and such
that a singie chamber container assembly is provided, allowing the 2'2Pb precursor isolope source
sufficient ime to decay to progenias 7PRn, “"Po, and/or 7'“Pb, and sufficient time for “Rn, 7"*Po
and/or #%Ph to seitie onto the inner walis of the single chamber container assembly, removing of
isolating the remaining 2'?Pb precursor isotope from the single chamber assembly without having
the *1*Pt precursor isotope source come into contact with an inner wail of the single chamber
container assembly, and obiaining & container comprising 2Pk on an inner wall of the container
and substantially free of the "Pb precursor isotope source on the inner wall of the container.
Examples of such containers or assemblisas are describad in the examples of the prasent

disclosure and can also be seen in figures 2-5.
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An aspect of the invention relates o a method of obtaining a 2'2Pb solution comprising obtaining
the above container comprising 2'2Pb on the wails and collect the 2'%Phb in a solution. The 2'?PE can
be collected in a solution that is in the container before the 7'2Ph is generated or using a solution
that is introduced to the container after the 212Pb has besen generated, and then collected. The

collection can be done for example using a syringe.

A further object of the present invention relates 1o an assembly comprising a first partand a
second part, wherein the first part comprises a container and the second part comprises a *"?Pb
precursor isctope source, wherein the first part and the second part are connected such that the
212Ph precursor isotope source doas not come into contact with an inner wall of the container, and

such that a single chamber container assembly is provided.

Yet ancther object of the present invention relates fo a single chambaer container assembly
comprising a first part and a second part, wherein the first part comprises a container and the
second part comprises a 2"?Ph precursor isotope source, wherain the first part and the second part
are connecied such that the 2Pb precursor isotope source does not coms into contact with an

inner wall of the container.

A huge advantage with the described assembly {or also defined herein as a container, system or a
generator) is the ability to supply 2'2Pb without the activity level is dictated by the short (10.6 h)

2z

half-life of <*“Ph. With the described system It is possible to produce a diffusion generatorin a
centralized production facility and ship it o the end user. A portable disposable generator couid be
made and shipped to e.g. a hospital from one end or the world to the other. For such a disposable
unit, a purs “Ra (without “3Th) is preferable as this would becoms inactive after 40-50 days
approximately avoiding generation of long-lived radicactive waste. Such a diffusion source will
steadily produce P'Rn/??Pb in a fashion dictated by the haif-life of ®'Ra {Table 1 and Figure 1).
The container, comprising the ?YPb precursor isotope source, will producs 7P due to the natura
of decaying isotopes. The amount of 2'°Pb deposited on will depend on several factors including
the choice of *Y*Pb precursor isotope source and time. The time is an important factor. An object of
the inverntion refates o a method for preparing a substantiaily pure “'?Pb solution, the method
comprising obtaining the assemblies and containers described herein, wherain the 2°Pb precursor
isotope source is Kept in the sealed assemblies and containars for a given time, the 2“Ph
precursor isotope source is isolated or removed without coming into contact, and the *'*Pb on the
walls are then oollected by adding a solution that is suitable for coligcting the '?Pb. The time that
the “"*Pb precursor isclope source is kept in the assemblies and containers of the present
invention can be from minutes, o hours, o days, to years, depending on the choice of #1%Ph
precursor isotope scurce and the amount of 7'*Pb neaded. The time can be at least one day. The

tims can be at least one day. Ths ime can be at least two days. Ths fime can bs at least four
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days. The time can be al least a week. The time can be at least two weeks. The time can be at

feast two weeks, The time can be at least a month. The time can be at least a year.

2122h is a member of the thorium natural radionuclide series and can be found in materials
containing “¥Th (t1,=1.4x10"" years). The VP precursor can therefore be chosen based on the
intended use. A precursor with longer haif-life can be chosen to generate an assembly or system
that that will act as a 2'%Pb genarator for continuous production over a longer period of time.
Altarnatively, an isotope with a shorter half-life be used is the intended use for example is at a
hospital or similar where generation of long-lived radipactive waste can be problematic. Naturally a
mix of different precursors will therafore also be relevant and also where specific assemblies are

neaded for the generation of a specific amount of 2'°Pb over a specific period of time.

Thus, in one or more embodiments of the invention the 21°Pb precursor isotope source is selected
from the group consisting of 22Th, 2®Ra, 2%A¢, *Th and/or 24Ra. Thus, in the following 2'2Fb
precursor isotope is defined as a mother nudlide, grandmother nuclide, great grandmothsr nuclide

ete. for 212PL, f.e. 218Pg, 220Rn, 224R g 28Th, 22BA0, 2BRg, FETh,

The decay of these radioisotopes can be seen in figure 1 which clearly indicate the possibility of
creating a “'?Pb precursor isotope source with different decay profiles and different combinations of

precursor isotopes will be able to generate 212Pb at different rates over different periods of time.

in one or more embodiments of the invention the 2“Pb precursor isotope source is a mixture of
22Ty 228Rg 2284 228Th and *Ra. in one or more embodiments of the invention the 912Pp

pracursor isotope source is a mixture of 228Th and 2*Ra. The sourcs can also be each of 29Th,
“ERa, #BAc, 25Th and #*Ra individually, but due o the decay will a mixture naturally over time
oocur because Th will decay to ?Ra and so on. The Key is that the gaseaous “°Rn is produce

bhacause it will diffuse from the source and later settle on the inner walls of the container as 7""Pb.

In one or more embodiments of the invention the 2'Pb precursor isotape source is 22%Th that has
at least 30 %, such as at least 80 %, such as at least 70 %, such as at lzast 80 %, such as at least
50 %, such as at least 40 %, such as at ieast 30 %, such as at least 20 %, such as at least 10 %

228Th measured as % radicactivity relative 1o 212Pb.

In one or more embodiments of the invention the 2'“Pb precursor isotope source is ““Ra. Inone or
more embaodiments of the invention the *?Pb precursor isotope source is 8Th. The '“Pb activity
may vary from typically 0% to 114% of the “*Ra precursor aclivity in the generator depending on
the ingrowth status. The *%Po activity can be at least 80 %, such as at least 80 %, such as at least
70 %, such as at least 80 %, such as at least 50 %, such as at least 40 %, such as at least 30 %,
such as at least 20 %, such as at feast 10 % of the ""*Ra precursor activity. The ?7Pb activity can
be at least at isast 10 % of the ““*Ra precursor activity. The ?'?Pb activity can be at least al least 10

% of the ?**Ra precursor activity. The “**Pb activity can be at least at least 20 % of the *Ra
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precursor activity. The 212Pb activity can be at least at least 30 % of the 'Ra precursor activity.
The %P activity can be at least at least 40 % of the #'Ra precursor activity. The ?'2Pb activity
can be at least at least 50 % of the *®Ra precursor activity. The 2'2Ph activity can be at least at
least 60 % of the 2'Ra precursor activity. The 2'%Pb activity can be at isast at least 70 % of the
“iRa precursor activity. The %Pb activity can be at least at least 80 % of the #*Ra precursor
activity. The ?'2Ph activity can be at least at least 90 % of the ?**Ra precursor activity. The 2'2Pb
activity can be at least at least 100 % of the *Ra precursor activity. The *'*Pb activity can be at
least at feast 110 % of the ??*Ra precursor aclivity. The #*Pb activity can be up to 20 % of the
224Ra precursor activity. The 22Pb activity can be up {0 30 % of the ?®*Ra precursor activily. The
212Ph activity can be up to 40 % of the %'Ra precursor activity. The 22Pb activity can be up to 30 %

24z

of the ***Ra precursor activity. The 2P activity can be up 1o 80 % of the *Ra precursor aclivity.
Thea 2'2Pb activity can be up to 70 % of the **Ra preacursor activity. The 2'°Ppb activity can be up to
80 % of the *“*Ra precursor activity. The 2'Fb activity can be up to 80 % of the **Ra precursor

activity. The ?'?Pb activity can be up to 100 % of the ***Ra precursor activity.

In one or more embodiments of the invention the 2'°Pp precursor isotope source is 22*Ra. inone or
more embodiments of the invention the 22Pb precursor isotope source is ““*Ra that has at least 90
%, such as at ieast 80 %, such as at ieast 70 %, such as at least 80 %, such as at izast 50 %, such
as at ieast 40 %, such as at least 30 %, such as at |sast 20 %, such as at lsast 10 % *Ra

measured as % radioactivity relative to 7VPb.

The assembly working as a 2"“Pb generator unit can be mass produced in a centralized production
facility and shipped to end users for application in production of radiopharmacsuticais. It can also
be adapted and used for large scale ceniralized production of 2"2Pb. Thus, the amaunt of
radioactivity in the assembly can adjusted according o its intended use. In one or more
embodiments of the invention will the total amount of radisactivity in the single chambsar container
assembly therefore can be 1 kBg — 100 GBq, such as 1 kBg - 10 MBqg, such as 100 kBg - 10
MBq, such as 1 MBg — 1 GBqg, such as 10 MBg — 10 GBqg, such as 1 MBg ~ 1 GBg, such as 1 &Bqg
— 100 GBq. Tha total amount of radicactivity in the single chamber container assembly can be 1
kBg — 100 GBg. The total amount of radicactivity in the single chamber container assemidy can be
1 kBg — 10 MBqg. The total amount of radicactivity in the single chamber container assembly can be
100 kBg — 10 MBag. Ths total amount of radioactivity in the single chamber container assembly can
be 1 MBg — 1 GBqg. The total amount of radicactivity in the single chamber container assembly can
be 10 MBg — 10 GBg. The total amount of radioactivity in the single chamber container assembly
can be 1 MBg ~ 1 GBg. The total amount of radicactivity in the single chamber container assembly

can be 1 GBg — 100 GByg.

In one or more embodiments of the invention will the amount of 22Pb radioactivity in the singie

chamber container assembly therafore can be 1 kBg — 100 GBy, such as 1 kBg — 10 MBq, such as

AdvanCell
Ex. 1013 - Page 29



13

15

20

25

30

WO 2021/110950 G POT/EP20206/084701

100 kBg ~ 10 MBq, such as 1 MBg — 1 GBq, such as 10 MBg ~ 10 GBg, such as 1 MBg — 1 GRq,
such as 1 GBg — 100 GBg. In one or more embodiments of the invention will the amount of 2?Pb
precursor isctope source radioactivity in the single chamber container assembily therefore can be 1
kBg — 100 GBg, such as 1 kBg —~ 10 MBq, such as 100 kBg — 10 MBq, such as 1 MBg - 1 GBqg,
such as 10 MBg - 10 GBq, such as 1 MBg ~ 1 GBq. such as 1 GBg - 100 GBag.

Tha 2'2Pb precursor isotope source can be in different forms, sizes and shapes depending on the
application type. Thus, in one or more smbodimsnts of the invention the 2*Pb pracursor isotope
sourea is in the form of an inorganic or organic salt, such as RaCh. The “'*Pb precursor isotope
source can also be in a dry form or in a liquid solution, such as an agueous solution or a
disparsion. In one or more ambodiments of the invention the 2'?Ph precursor isotope source is in a
tiquid solution that is at acidic, neutral or basic pH. The pH can be 1-14, such as pH 1-8, pH 2-6,
pH 2-8, pH 4-8 pH 5-7, pH 6-8, pH 7-8, pH 7.2, pH 8-10, pH 8-12, or pH 10-14.

The solution can be an agueous solution. The solution can be a 0, 1M agusous HCI solution. This

solution can also be usad to dissolve the 212Ph on the walls of the assembiy.

The assembly working as a generator system may be used for preparing single patient dosing or
for muitiple patient dosing, or even for industrial use. The amount of radicisclope can therefore be

adjusted depending on the application of the assembly.

The 2"?Pb precursor isotope source can be placed on the rod, either directly or on a sirip attached
to the rod, typically in a very small iquid voluma. In one or more embodiments of the invention the
212Ph pracursor isotope sourcs s deposited on a strip or sphere that is made of a material suitabie
for application of a liguid, Such liguid can be in the amount of 1 pito 1 mi, such as 1wl o 10 yi,

such as 1yl to 100 pyb

When the container, which can be a vial, can be ampty or contain a small volume of liquid in the
bottom, that is nof touching the source. In one or more embodiments of the invention the container

comprises an agueous or an oil solution.

it is important that the source does not drip or chip of in a fashion that causes cross contamination
of the inner surfaces of the collector unit {container) with source material and that the source and
source holder can be reamovead and or withdrawn from the collector without causing cross

contamination by contact.

in one or embodiments the source is surrounded by a grid or encapsulated in a porous material to
reduce risk of cross-contamination. This encapsulation can be a gas permeabie barrier impervious
o the 212Ph precursor ISoiope SOUTcs.

Thus, in one or more embodiments of the invention the container does or doas not comprise a gas

permeable barrier impervious 1o the ?'?Pb precursor isofnpe source.
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in one or more embodiments of the invention the 22Pb precursor isciope source is placed on or in
a sphere, suitable for holding the source but allowing radon diffusion. The container may comprise
a gas permeable barrier impervious to the 2°Pb precursor isotope source, and the gas permeable
barrier impervious to the 2'2Pb precursor isotope source can be in contact with the 2'2Pb precursor
isotope sourcs. In one or mors embodiments of the invention the single chamber container

assembly is gas light.

Figure 2 shows an sxample of the single chamber container assembly whare the container (the
first part) is connected with a cap and a rod attached o the cap is usad to hold the 2*?Pb precursor
isctope source (the second part) without having this source touch an inner wall of the conlainer

during the entire process.

In one or more embodiments of the invention the 2%PE precursor isciope source can therefors be
bound to a non-radioactive material, such as particles or a holding material. These can ensure that
the source does not contaminate the container. The 2'2Pb precursor isotopes source can be
depositad on a strip, sphere or a rod which is made of material that is selectad from the group
consisting of paper, plastic, metal, ceramic, and natural or synthetic fibers. The strip or sphere can
ba attached to the second part or be contained or comprised in the second parts, which comprises

means for holding the strip or sphere. Such means can for example be a rod.

in one or more embodiments of the invention the second part comprisas, optionally, a rod that is
attached to the means for opening and closing the container. The means for opening and closing
the container can be a cap, cover or a lid which can be made of a material selected from the group
consisting of rubber, glass, paper, plastic, metal, ceramic, and natural or synthetic fibers, celiulose
ion exchangs resin, natural mineral, polymer. Alternatively, the sourcs is aftached to a material
placed onto the cap with or without being adhersd io the cap. If the cap is placed on the bottom,
the source material can be simply placed onto the interior of the cap without touching the “"Pb
collector part and kept in place by gravitation. In such case the generator unit should be stored and

handled in position whersby cap with the source is always kept at the bolttom.

The means for opening and closing the container can comprise the 2'Pb precursor isolope source.
Tha 2'2Pb precursor isotope source can be piaced on a sponge, a wool or ancther substance that
is capable of kKeeping the 22PE precurser isotope source in the means for opening and closing the
container. The wool can be a guartz wool. The wool can aise be a mineral wool. The wool can also
be a glass wool. The substance that is capable of keeping the **Pb precursor isotope source in
the means for opening and closing the container can be aliached by glus, double-sidad mounting

tape or othar means for attachment.

in one or more embodiments of the invention the second part comprisaes a syringe, or wherein the

rod is the syringe. The means for holding can be deposited on a strip of sphers which is made of
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material that is selscled from the group consisting of paper, plastic, metal, ceramic, and natural or

synithetic fibers celiviose ion exchange resin, natural mineral, polymer.

in one or more embodiments of the invention the syringe tp has been pushed through a rubber
cap. An alternative dasign is where the second part is a rubber cap, or septum of ancther material
permeable, and preferential seif-sealing, with a syringe tip, with means for holding the 27¥Pb
precursor isolope source attached to the cap or 1o the inner walis of the container. In this case will
user of the assambly be able to dissolva the 2°Pb from the inner walls of the container in an
agueous solution though a syringe that is pushed through the cap. The resulting 2™Ph in agusous
solution can afterwards be collectad by the same syringe which will generate the option of working
in a GMP anvironment which can be directly applied for patient uss. Thus, in one smbodimsant the
212ph precursor isclope sourcs be withdrawn into a capsule or similar atlowing the container o be
washead e.g., by using a solufion transferred via a syringe through a rubber septum, without having
to disassaembie the two units. In another embodiment the assembiy can be autodlaved, and the
soiution be of a physiological acceptable composition confaining a chelator for disease {argeting
allowing withdrawal into a syringe and direct infusion with or without the use of a sterile syringe
fiiter. In one embodiment the assembly including all subunits s autoclavable and with a syringe

permeable zone on the cap allowing aseptic axtraction of 22Pb from the assembiy.

After a few hours or days of operation the assembly with the ?%?Pb precursor isotope source can be
used for producing 2"*Pb by retracting the 2P precursor isctope source, e.g., by changing the
cap with the attached 2'2Pb precursor isotope source 1o a new cap without radicactivity and
washing the inner surface with a suitable solution to dissolve surface deposited 2P and
progenies. Since the 2Ph solution is free from long lived predecessor radichudlides it can be used

directly without further chemical processing to label carrier molecules for e.g. cancer therapy.

The 27¥Ph precursor isotope source can associated with a neeadle, rod or a strip of a material of
which 2?Pb precursor isolope source is atiached to aliow diffusion of 2°Rn. The source may or
may not contain a holder for the radicactive part and a grid or ring or similar surrounding the
source o prevent cross contamination when the 2Ph precursor isotope source is withdrawn from
the container. In one embodiment i may be attached {0 a screw cap that can be used to close the
containar. Tha 22Pb precursor isotope source can be isolated from the container by withdrawing
the source inte a cover. This will ensurs that the source does not cross contaminate the inner walls
of the container while the 212Pb is extracted, and also Hmit risk of exposure to the user of the

assembly. it is important that after a period of decay the 2'2Fb precursor isotops source and the

3

12ph adsorbed onio the vial inner surfaces can be separated by withdrawing the 2'°Pb precursor
isotope source form the container, e.g. by replacing the screw cap of which the source is attached
by a rod or similar with a standard gas tight screw cap. Thus, In one special embodiment is the

212Bh precursor isotope source equipped with a reiraciable radicactive source that is withdrawn
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into the cap similar to a “click pen system” or simiiar for isolating the source from the generator
units interior surfaces and thus not require the disassembling and replacement of the cap (s.9.
Figures 2 and 4). Thus, the second part of the assembly can comprise 2 pision that can be in open
and closad positions. The second part of the assembly can also comprise a chamber with a gas
tight o-ring seal. In one or more further smbodiments the assembly comprises a gas and liguid tight

fid or vaive in the second part.

Thea sscond part of the assembly can, optionally, comprisa a8 nsadls, rod or strip which may bs
supplied with a small ball of 2 material that can absorb radium or thorium including glass wool,
quartz wool, mineral wool, metal, paper, cotion, stearate or ancther fatty acid, metal, celluiose,
natural mineral, polymer, ion exchange rasin, or other fibrous materal. The composition of the
holder of the precursor isotope should be chosen with care according (o the known affinity of radon
for various materials. A material that **Th and or “*Ra has a good adsorption or absorption to and
220220 has a low affinity for would be suitable. The container can be made of a giass {inciuding
guartz}, polymer and or metal, such as & glass vial, with a screw cap or similar, whereby the source
is attached 1o the screw cap. The container {or assembly) can be 3 glass flask placed up-side
down and with for example quartz wool with 2Ra or 287Th placed in the cenler of the inside of the
cap. 2°Pb can be produced by unscrewing the flask standing up-side down from the cap with the
source, and thereafter washing the interior of the flask with a solution to dissolve 2'%Pb. The
container can have a volume of 1 gl to 10 liters, such as 1 pl to 1 liter, such as 100 ylto 10 mi,
such as 100 yl to 100 mi. The volume will depend on the use, where single use generally will be

smaller and industrial batch containers will be larger.

Minimizing risk of cross contamination is important and the assambiy has o be designed so that
the 2'%Pb precursar isofope source does not come into contact with the inner wails of the container.
Thus, in one of more embodiments of the invention the container is substantially free of the 212Pb
precursor isctope source on the inner wall of the container. The definition of substantially free
depends on use of the 2"2Pb produced in the assembly. in one or more smbodiments of the
invention is "substantially free” defined as less than 3 % “%Ra of the 2"2Pb precursor isotope
saurce, such as less than 1 %, such as less than 8,5 %, as measurad as % radicactivity relative to
21235 In one or more embodiments of the invention, the substantially free refers to the purity of
21200 vs M Ra in a solution from the walls of the container. This purity can be better than 95 %.
This purity can be better than 98 %. This purity can be better than 99 %. This purity can be better
than 89,5 %. This purily can be better than 89,8 %.

The container is surrounding, but not touching, the #'?Pb precursor isotope source. This should be
made of an appropriate material, for example glass, plexiglass, metal, ceramics, polymer including
polypropylens and Teflon or other materials suitable for allowing deposition of ““Rn and/or #7*Ph

on its inner walls and allowing '?Pb o be disscived when washed with a suitable solution for
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further use in radiolabeling. A solution can be used io wash the inner walls of the container to
axtract radionuclides, mainly 2'°Pb and progenies. It may be present during the 7*Po production
period in the assembly or be applied after the 2*2Ph precursor isotope source has been removed or
withdrawn. In one embodiment the solulion and an acidic or alkaling solution that can bs
transferred and neutralized before use for administration to a patient. In one embodiment the
sclution may be waler of a suilable purity for pharmaceutical use. Solution volume of 1 ulto 1 liter

for single dosing, e.g. 100 ul to 10 mi, and 1 ul to 10 liter or higher for multiple dosing may be usad.

The container may or may not contain a surface film on the inner swfaces or some liguid to assist
in collecting the diffusion product. This surface film can for example be a coating. Size and volume
rmay be in microliter to mi for singls dosing units and in microliters to tens of litars or higher for
multiple dosing. The inner walls of the container can be coated. This coating can ensure that 2Pk
seftles in an optimal way. In one or mare embodiments of the invention the inner walls of the
container are coated with a compound that comprises a chelator which can compiex with #2Pb. it
is alsc possible that the inner walls are coated with one or more compounds where a compiex with
21200 is needed. In oneg or more embodiments of the invention the inner walls of the container are
coated with a cheiator capabie of chelating 2?Pb. This chelator can be TCMC or a variant hereof.

The coating may be a film of salt or other suitable material on the inner walls,

in a special embodiment the container is washed directly with the reaction solution containing the
compaxing agent to visld g radiolabeling solution which after a suitable reaction time can be used
directly for therapautic purposes. In one embodiment the final product solution is autoclaved and or

steriie filterad before administration to a subject in need thereof.

in one embodimeant the assembly can be attached to a flushing and filtering circuit wheraby when
the source is refraced from the chamber a reservoir of a solution is connected and an cutlet with a
starile filter and a syringe or vacuum pump is altached to flush the chamber and collect the flushing

solution, e.¢., in similar fashion as for " Te-generators.

in general, surface ratios betwssn precursor source holder and the colisctor chamber inner
surfaces should be oplimized so that as much as possible of the generated *'“Pb seities on the
collactor chamber surfaces. The surfaces may be smooth, or porous or may contain structures to

increass surfacs area relative to the diffusion subunit, container or assembly.

The production can be a production period of 5 hours, 10, hours, 20 hours or more. Aflerwards the
source may be withdrawn from the chamber into a tube-shaped holder or similar with a gas and
fiquid tight lid in the botlom that closes whan the source is completely withdrawn. This allows for
addition of a washing sclution, e.4., by a syringe, or activation of a flushing and coliecting circuit

e.g. similar to that of a "™ T¢ generator.
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In a special embodiment the single chamber diffusion unit has its 2"2Pb precursor isotope source as
a fiim on the inside surfaces of the assembly and has the “*Pb coligctor unit (container) inserted
into the source covered surfaces without touching these, i e. a reverse configuration compared o

what is shown in figure 2.

in another embodimsnt the diffusion generator is subject to temperature manipulation, either

clevaled or reduced temperature vs 20 °C.

The use of tha invention for includes in the production of radicpharmaceuticals, medical devicses
and or standardization scurces for ““Pb. The assembly of the present invention can be usad to

generate a 2'?Pb standard for calibrations.

in one or mors embodiments of the invention is the assembly of the present invention comprised in
kit with the 2'2Pb precursor isotope source, and a solution containing a chelator, and a compound
that for use in therapy. Such compound can be a nano- or microparticle. In one smbodimeant such
a Kit will contain a “"*Pb precursor isotope source, a solution for washing the inner walls of the
container and a solulion or dry form of a carrier compound, for example a chelator, micro- or

nanoparticles.

Tabies

Tabie 1. Main radiation properties of the ***Ra series.

Radionuclide (half-life) | Alphas and belas (mean energy in X-rays and gammas
MeV) Energy and % abundance

“%Ra (3.6 days) g 58 241 kaV, 4 1%

2R (556 $) o 8.3

21580 (145 ms) o 8.8

21220 (10.6 1) g 01 75 keV, 10.3%
77 keV, 17.1%
B7 kaV, 8.0%
90 keV, 1.5%
239 kay, 43.8%
300 keV, 3.3%

21281 {1 h) o 8.1 x0.36 (2.2 MeV effective™)

B 0.7 = 0.684 (0.4 MeV effective) 727 keV, 8.7% {4.3% eflective)

212pg (299 ns) o 8.8 (5.6 effective)

{64% oranch)

20571 (3.1 min) 8 0.6 (0.2 MeV effective) 75 keV, 3.4% {1.2% eoffective}

{36% branch) 511 keV, 22.8% (8.1% effective)
583 keV, 85.0% (30.6% effeciive)
880 keV, 12.5% {4.5% effective)
2815 kaV, 98.8% (35.8% effective)

‘Average per 2Ra transiormation due to branching. Only X-rays or gammas above 1% effective
abundance accounted for. Adds up to a total effective enargy of approximately 26.5 MeV of alpha
of 0.7 MeV of beta per complete decay of a 2*Ra atom via progenies to a stable °*Pb atom.

Table 2. A pura *'?Pb source with initial 100 MBg 2P Kept sealed and emptiad for 2Po oniy

once.
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Time 24 h 48 72 h 98 h
217ph (MBg) total 73.1 4.4 0.92 0.192

Table 3. Lead-212 production from a source with initial 100 MBqg 2**Ra kept sealed and emptied for

21220 only once.

recovery (MBg Y1°PR)

in final product

Time 24 h 48 h 72 h 95 h
22ph (MBg) total 703 729 653.4 53.1
70% exiraction 49.2 51.0 44 4 37.2

Tabie 4. Lead-212 production from a source with initial 100 MBg “*Ra source emptiad for 2%Pb

every 24 h.
Time 24 h 4 72 h 98 h
21200 (MBa) tolal 70.3 481 38.8
70% extraction 49.2 7 33.7 27.9

racovery (MBg 212Ph)

in final product

The following figures and exampies are provided below to illustrate the present invention. They are

intended to be Hlustrative and are not to be construsd as limiting in any way.
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BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows the decay of 22Th to its progenies. The decay type {alpha or beta) is indicated and
50 is the half-lives. These halflives are important because they dictate the decay rate and are
therefore also key in deciding the optimal mix of isotopes as 2"°Pb precursor isotope source for the

production of 2'%Pb,

Figure 2A shows a figure of the single chamber container assembly with the container (A), the a
“12ph precursor isctope source (B) that generatas the PR gas which is released info the singls
chamber container assembly and after decay setiled as ¢'?Pb onio the inner walls of the container
(C). The upper part of the single chamber container assembly (D) is the second part which
comprises the ?'?Ph precursor isotope source and in this case a coverfcap with a rod attached
pointing towards the cenire of the container thus enabling 2'°Ph precursor isotope source release
of °Rn into the container. Figure 2B shows a situation whare the 2'2Pb precursor isotope source
(B} has been withdrawn into a gas tight seal that ensures that no 2°Rn is released into the

coniainer. The 2'2Pb precursor isolope source can also be ramoved entirely from the assembiy.

Figure 3 shows picture of a crude version of the generator system based on a 3 mi v-vial with an
membrane inserted open fop screw cap penetrated by a syringe tip {with position fixed by tape on
top of screw cap) and with a strip of laboratory bench paper attached o the syringe tip (left picture
shows the 2'2Pb precursor isctope source and container). The 2'Pb precursor isolops source is
placed onto the strip by a pipetie befors the screwcap with the source is carefully altached to the
vial {right picturs). It is very important that the source is not touching the vial when assembiling and

disassembiing the unit to avoid cross-contamination.

Figure 4. An exampie of a singie chamber diffusion generator for 212Ph with a retractable source
simplifying washout of 2"“Pb from the inner surfaces by having syringe permeable zones on the lid
supplied with sepium, a syringe could be used for washing of the interior surfaces without

radionuclide cross contamination whan the unit is put in closad position.

Figure 5. Top picture shows a 100, 50 and 10 mi generator unit for 2%°Pb production. Bottom
pictures shows the cap with quartz wool! in the center of the inner surface. The 7"Pb pracursor

nuciide soiution can be placed onto the quartz woo!l and the flask mounted for up-side~-down
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storage to produce 2%Pb deposited on the flask’ innher surface generated via 2°Rn diffusion from

the precursor source material,

EXAMPLES
Example 1 - Calculation of the relative 72Pb daughter nuclide level at various time points

Background. The development and use of pure 22Ph in therapeutic radiopharmaceuticals is
hampered by the short half-life (10.6 h) of the radionuclide making it almost impossible o produce
a product in a centralized fashion and shipped o the end user. If ?*Ra is used as a short-term
generator for 27?Pb the level of “"Pb activity can be maintained essentially according to the haif-
life Of “#Ra, which is 3.6 days. The variation in 2“Pb level in a sealed source of pure “#Ra is

shown.

Method: The ingrowth of 212Pb from a pure 22*Ra source were caiculated using a universal activity

calculator.

Resuits: Table 2 shows the amount of 2'2Pb at various time points after the production of a pure
(' Ra-free) pharmaceutical soiution and storags in a gas tight container. As can be seen the pure
“12Pp source rapidly decays and lose more than 75% per 24 h. Table 3 shows the amount of 2"2Pp
present in a sealed source of *Ra at the same time points. As can be seen the 212Pb activity is

maintainsd at a high level (> 50%) at least up to 98 h.

Table 4 shows the effect of “milking” a ***Ra precursor-based generator for 2'?Ph several times

during a 96-h period.

The data also shows that significant amount of daughier nuclide is present within a relatively short
time frame when starting with pure #*Ra. it is notewarthy though that the ratio of 2'2Pb to 2**Ra in
the solution reachss 1 after 36 hours and thereafter gradually increases 1 about 1.1 of which is
kept for the rest of the time uniil complaete decay. In conclusion, using “Ra as a source for 2"Ph
makes the logistic of centralized production and shipment to end users possible providing an easy

way to exiract the 2'2Po from 2/Ra exist.

Exampie 2 - Preparation of radionuciides and counting of radisactive samplas

in the following, all work with the concentrated radicactive preparations including evaporation of
soivent etc was performed in a giove-box. A source of 22Thin 1 M HNO3 was acquired from a
commercial supplier. Ac-resin was obtained from Eichrom Technologies LLC {Lisls, 1L, USA)} in the

form of a pre-packed cartridgs.

Radium-224 was made from 2°Th bound to Actinide resin (Eichrom Technologies, LLC) by eluting

a column containing actinide resin with immobilized #28Th with 1 M HCI. The eluate was purified on
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a second Ac-resin column and the eluale evaporated o dryness using an evaporation vial with a
cap with gas inlet and cutlet placed in a heater block at approximataely 110 -C and a gentie stream
of nitrogen gas to evaporate of the solvent. When the evaporation vial was empty from solvent it
was added 0.1 M HCI to dissolve the residue, typically 200-400 ul. Typically, more than 70% of the

“4Ra present in the “Th soures could be exiracited and purified using the described methods.

Radioactive samples were counted on a Cobra H Aulogamma counter {(Packard Instruments,
Downer Grove, 1L, USA). During extraction of ““Ra from the **Th source, a CRC-25R dose

catibrator {Capintec Inc., Ramsey, MJ, USA) was used.

Example 3 - Determining net count rate for 2%28h in a 22PpRA%Ra mixture before radioactive

equilibrium has been reache

After more than 3 days, i.e., "squilibrium” a sample kept gas tight will for practical purposes havs

1.1 times 2"?Pb vs “*Ra.

In a gas tight unit regardless of whether 2'2Pb is at or lower than equilibrium it can be assumed that
this is reached after 3 days since surplus 2'*Pi is reduced by 99% and the ingrowth of *12Pb from

24Ra is practically complete vs. “squilibrium”,

Using the Cobra I Autogamima counter with a counting window setling from 70-80 KaV gives
mainly the 7"?Ph with very little contribution from other radionudiides in the “*Ra series. Radium-
224 must be indirectly countad when the initial 2'2Pb has vanished and equilibrium between “Ra
and 2P0 has been reached {(after approximately 3 days). This indirect counting requires the
sample {o be stored in a relatively gas tight containars as otherwise the 2°Rn may escape

preventing the radionuchide equilibrium of 1.1 between 2'2Pb and “*Ra to be reached.

Since sampling and counting may be separated by some time, the net count rate for 212Pp can be
adjusted for decay o determine the net 2'4Pb count rate at the time of sampling. By storing 2°Pb
samples for a week or longer and remeasure, the amount of 2*Ra contaminant can be determinad
as activity after about 110 hours of storage wouid not be 2P but must be from longer lived

precursor isolops.

Example 4 - A simplified single chamber (diffusion chamber generator) assembly for 212Pb
production (Figure 3).

A 3 mi v-vial with an open top cap. The open top cap was supplied with a membrane permeable by
a syrings tip. A syrings tip was pushed through the membrane and fixed with taps on top to lock

the position of the tip with regard to the open top cap. On the syringe tip vas placed a strip of
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absorbent paper about 0.5 X 3 om by inserting the syringe tip in two holes in the strip. The paper
strip was added 2-40 ul %“Ra solution. Thereafter the cap was placed carefully onto the v-vial while
the syringe tip and radicactive sirip weare not to fouch the inside of the v-vial. Thereafier the
assembly was standing for various time to produce “2Pp via 2%Rn diffusion from the strip to the
space surrounding the strip. The %Pk tended to seitie on the inner surfaces of the v-vial.
Depanding on the liguid volumes used for applying the ***Ra source onto the sirip, there may be
some condsnsation of liguid due to evaporation/condensation of the liguid applied. Alternatively,
the source could be drisd before assembling the unit fo avoid any solvent condensation on the v-

vigl inner surfaces.

Example 5A; Production of 2'2Pb with the #'?Pb precursor isciope source absorbed on a paper

sirip.

Methods: The assembly was assembled with **Ra placed on the sirip of the diffusion subunit
inserted in a v-vial according to Figure 3, and was standing for 17.5 h or mare o produce 2°Rn
and 21°Ph. Production of *'?Pb evaluation of radiochermical purity of product. At the end of the
production period the whole unit was measured on a Capintec dose calibrator. The product was
evaiuaied by separating the source from the container and cap the latier with a gas tight screw cap
and measurs immediately in the Capintec dose calibrator. The purity of the product was
determined by measuring the collector subunit again afier a few days when all the 7Pb had
decayed but the presence of longer-ived predecessor nuclides ?*Ra and 22°Th would have been
measurable. Results: Highly purified 2'%Ph was collected in the collector subunit with a relevant
vield of 85.6% (range 62.7-88.9% n=4} and with no measurable longer-lived precursor nuclides
presant (< 0.8%). in conclusion: The assembly was effective in producing and collscting purified

21700 in an easy manner without need for further purification.

Example 58: Production of “'7Pb with the Pk precursor isoiope source absorbed on a parafilm
strip. The experiment from 5A was repeated except that a parafilm strip was used instead of paper

a strip to carry the precursor isotope sourcs.

Results: The vield of 2°Ph on the inner surfaces of the collector subunit {vial or container) was
found o be only 18.3%. In contrast a unit with paper strip run in paralis! with exact same
configuration and emanation period gave a vield of 83.8%. In conciusion, the material used for
absorbing and holding the 2'2Pb precursor isotope source could greatly affect the vield of 212Ph on

the collector subunit or container.
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Example 6: Dissolving of 7"Pb from the container using a solution.

Methods: The collector vial was added 0.3-0.5 mi 0.1 8 HCI which was gently swirled to contact
the inner surfaces with the liguid and counted in the Capintec dose calibrator. Thereafier the liquid
was transferred to an Eppendorf tube and measured in the Capitec dose calibrator. The extraction
yield was 74.0 % {range 70.0-78.9%, n=3) when the collector subunit {3 mi v-vial}, was washed
one single time with 0.3 mi 0.1 M HCL In conclusion, 2Pb absorbed onto the surfaces of the
container was rapidly and with good vield dissolved by a solution useful for radiopharmaceutical

processing.

Example 7 Thin layer chromalography analyses

Thin layer chromatography {TLC) was performed using chromatography strips {model # 150-772,
Biodex Medical Systerns inc, Shirley, NY, USA). A small beaker with about 0.5 mi of 0.8% NaCl
was used to place strips with a sampie spot in. To the strip was typically added 1-4 yl of sampie at
approximately 10% above the bottom of the strip. After the solvent front had moved to about 20%
from the top of the strip, the strip was cut in half and each haif was placed in a 5 mi test tubs for
counting. In this system radiclabeled antibody and free radionuclide does not migrate from the
bottorm haif while radionuclide complexed with EDTA migrates to the upper half. A formulation
buffer (FB) consisting of 7.5% human sarum albumin and 1 mM EDTA in DPBES and adjusted o
approximately pH 7 with NaOH was mixed with the radioconjugates in rafio 2:1 for at least 5
minutes before application to the strips to determine free radionuclide. I was verified that in a test
solution with free 2*Pb was the radionuciide was complately (> 99%) complexed by the EDTA,

when mixed with FB, and would fravel to the upper half of the TLO strip.

Example 8 In situ chelation of 2'?Pb in sciutions.

Background: The iabeling properties of the 77"Pb exiracted with 0.1 M HCI from the containers was
evaiuated. Methads: A 10:1 ratio of “¥¥Pb in 0.1 M HCl and 5 M ammonium acetate was used
before addition of the chelators, resulling in a pH range of 5 — 8 for the reactions. Reaclion times of
15-30 minutes at 37 °C, were tested. For PSMA-817 solutions of 5 pg par 100 4l was labelsd with
good yield of 98.6% as determined by TLE. Also, TCMC-conjugated Harceptin antibody solution of
approximately 1.0 mg/mi was labsled with pure “"?Pb with a good yield of 88.9%. in conclusion:

Lead-212 produced with the assembly was readily complexed with small molecular and large
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molecuiar conjugates indicating suitability for use in production of 2'?Pb based

radiopharmaceuticals.

Example 9 - Production of "*Ph from the ““Ra source whan unit is kept sealed and emptied only

at one time point

Table 3, lower row, shows the example of an output from a diffusion generator emptied after
various time points after insertion of the source of 100 MBq of **Ra into tha unil. As shown the

generator gives a relatively stable oulput of 2Pb for up to 86 h.

Example 10 - Production of #°Pb from the *Ra source whan unit is emptied once a day for four

days e.g. if used for fractionated radionuclide therapy etc.

Table 4 shows the output when the assembly is “mitked” once every 24 h. The combined output is
a total of 151.5 MBg of 2?Pb when starting with a 180 MBqg source. In conglusion, the one chamber

assembly is suitable for single dose as wsll as fractionatad dose production.

Exampie 11 - Example of an assembily with a ratractable sourcs (Figure 2 and Figure 4)

The materials used may be of glass (including quariz), polymer, metal, ceramic or other suitable
materials for pharmacsutical containers. The rod in figure 2 (piston in figure 4) siides in a tubs with
o rings or similar at the top o securs gas tight seal. The vaive al the boltom of the rod is gas and

fiquid tight in the closad position for the unit.

in the open position the source will be exposed inside the container and emanats “"Rn and cause
deposit of 2*Ph onto the inner surface. In closed position the source is sealed off from the
container {(Figure 2B) and the container surfaces can be contacted with a suitable solution to

dissalve #17Pp,

in one embodimeant where the cap has syrings permeable membrane, a sterile syringe with a
steriie solution is used to extract the 2'2Pb without removing the cap. When such unit has been
autociaved before the extraction of 719Ph, the complete procedure can be performed in an

aseptic/sterile fashion.

Example 12. FPrecursor nuclide placad onto quariz wool in a 2*Pb single chamber generator,

Methods: A flasks as shown in figure 5, was used. Flask size could vary and typically 10~100 mi

flasks were used. When used as a generator the flask was wurmesd-up-side down. The cap was
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removed and inside of the cenler of the cap was placed quaris or glass wool. Radium-224 in
solution was placed on the guartz wool and the flask was mounted onto the cap without touching
the guartz wool with the flask. The unit was kept tight and stored in up-side-down pasition for a
period of time to produce 2Pk from ingrowth. After typical one to a few days the flask was
unsarewed from the cap while being held up-side~-down and carefully removed from the cap without
touching the guartz wool. The cap with the source was combined with another flask and stored up
side down for further 2'7Pb production. The unscrewed Pp containing flask was added a solution
of 0.5-2 mi of 0.1 M HCI and the *"#Pb extracted from the flask by washing the interior surfaces and

collected for use.

212

Results: Typicaily, 50-70 percent of the ="-Pb activity produced was found in the flask and by
carefully washing more than 80% of the 2'*Ph activity could be coliscted in the washing solution.
The produced 22°Pb had a very high purity with ?*Ra being as low as 10 vs Pb in newly
extracted soiutions. The product was very suilable for use in labeling of chelator-containing

proteins and small moelecules giving very high labeling vields, typically above 87%.

In conclusion, the data showed that quartz wool was very suitable for holding a ?*Ra source
indicating that quartz/glass/mineral wool, metal wool etc would be suitable for this purpose. It
would be possible to use the flask/ quariz wool system in upright position also providing the guartz
voo! is adhered to the capsule, e.g. with glue, double-sided mounting tape efc. In the current
exampls the flask was used up-side down and the quartz wool was not adhered, but just placed

and Kept by gravity in position inside the cap.

Exampie 13, Up-side-down flask system version of single the chamber generator.
Filask based diffusion generator for labeling wiih 2%2Pb.

Lead-212 generate therapeutic high-LET radiation as it decays via short-lived alpha emitling
daughters resulting in an average of one alpha particie per 212Pb decay. The half-life of 2'2Pb of
10.8 howrs is a Hmitation to its use and Tast and safe production and purification procedures are
requirad. If a ready to use product was 1o be produced in a centralized production facility and
shipped to the end user, the activity level would be reduced to iass than 25% in one day. Lead-212
based ragicimmunoconiugate has been in clinical testing against peritoneal cancer using *'*Ph
separated from ?2*Ra in a cation exchange column and siuted in mineral acid which has to be
raconstituted before radinlabeling. This method reguires a significant work effort, facilities, and
eguipment suitable for evaporation of mineral acids etc to work up the ?'2Pp from the **Ra
generator material. An alternative generator method was developed and tested based on 2#Ra
absorbed onto quarntz wool and placed inside the centered ring of a removable cap {the gensrator

cap), in a generator chamber. The chamber consists of a glass boltle turned upside down and the
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removable cap supports the 2#Ra labeled quartz woo! (Figure 5). When ***Ra dacays, the short-
ived “ORn emanaies from the guartz wool and causes absorplion of the longer-living decay
product, 22Ph, anto the interior surfaces of the flask. The flask can be removed from the cap
without the glass coming in contact with the quartz wool. After removing the flask from the
generator cap, the flask can be rinsed on the inside with 0.1 M HCI to dissolve the ?7Pb deposits
whareby a highly purified 2'?Pb solution is made. The operation and washout of the generator flask
is made prior to radiolabeling of NGOO1. The purity of 212Pb vs 2'Ra in the solution is, when the
generator is operated in a correct manner {i.e. that the source does not come into contact with the
walls), betler than 88.8%. The generator can be re-used by attaching a new glass bottle o the

generator cap and store for typicaily 1-2 days for the generation of fresh 272Pb.

in summary, the generator method is easier to use and less time consuming compared with ion
exchange-based generalors. The genarator may be re-used several times {although with a

decraasing capacily due o radioactive decay dapending of source half-life}.

Example 14 Size of collector flask,

The flask sizes of 10, 50 and 100 mi was tested (Figure 5, upper part). 22

Ra was added o guarts
wool placed in the cap of flasks piaced upside down. The % 22Pb on the flask compared with the
theorelical vield varied from about 40% fo 80%. i tended o e an advantags to uss a larger flask
to cap inner surface volume (o oblain high vield. In conclusion, flasks with various sizes couid be
used for generator purposes but a relatively large flask vs. cap seemed to improve /2P yield as

refatively less would be lost due {o absorption on the cap and the source material

Example 15 Matarials for holding the source.

To hold the source material in place inside the generator, e.g., in the inner cap center, Steal wool,
glass wool, guartz wool was tested with ®*Ra sources. The materials are porous and fluffy and
aliows for diffusion. A volume of 100-150 microliter of “**Ra in 0.1 M HC! was deposited onio the
materials placed inside the caps of 100 mi flasks. After standing for 2-3 days or more, 52-84% of
the 220 compared o 2*Ra present in the gensrator would have settled on the glass surfaces, so
ali the three materials would work. L.e., quartz wool averaged of § tests, 59.9% (range 52.1-64.4%),

glass wool 54.9% and stesl wool 84.1% for one test each as compared to 22

Ra aclivity in the
generalor.  In conclusion, several different matarials could be used to hold the source in the one

chamber diffusion genarator.

Example 16: Sources.
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The radionuciides ““'Ra and ***Th were used as sources inside the generators. The “'Ra -based
generator could e used typically repeatedly up o a few weeks while the “*®Th -based unit couid
be used repeatedly for several months and dediver 2'2Pb by simply switching the glass flask with an
unused one and wash the first flask to produce a #1%Pb solution. Yield was not significantly reduced
with repeated use except for the dscay of the generator radionuclide. As long as the sources are
centered inside the cap to avoid contact with the glass bottle, and flasks and caps are kept dry,
cross contamination from source to the glass flask was minimatl. in conciusion, the single chamber
diffusion unit could be used repeatedly for producing 2'Ph with both #Th and ***Ra as the
sources. Lead-212 activity on the inner glass surfaces from Th a source was found to be on

avarage 49.3% (range 40.9%-88.7%) from four tests.

Example 17 Preparation including heating: To heat up flask before mounting onto the cap with the
source material could be a way to produce reduced pressure in the generator. The flask was
heated to 80 °C in a heat chamber for at least 15 minutes and then the flask and cap was screwed
tightly together to be gas tight. The generator unit was thereafier stored at room temperature
causing reduced inner pressure. After 1-4 days the chamber was opened and the *'*Pb activity on
the glass flask was measured. The yield from Tour tests using ***Ra on quanrz wool was on average
88.1% {range 80.5%-75.9%, indicating improved yield compared with previous data for narmal
pressure flasks {(average 52.8%). In conclusion, reduced chamber prassurs may improve the vield

of 12Ph with the one chamber diffusion generator.

Example 18: Yield of 2'2Pb in the washout solution,

A standard solution of §.1 M HCI was used for extracting the 2'2Pp trappsd on the inner glass
surface of 100 mi flasks. The washing solution was carefully shaken and swirled to cover the inside
of the flasks for about 2 minutes and then 80% of the volume was taken out and measured and
compared with the tolal count of the flask before the washing procedurs. it was assumed that the
80% volumes should be divided by 0.8 to determine the tofal actvity in the liguid, With 0.6 mi about
85% was extracted and with 1 mi 83% was extracted with similar washing sffort. From 2*Ra based
generator on average 86.1% {range 79.4%-93.4%) for 8 tesis was extracted from the giass botlles.
From 2%Th based generator on average 88.5% (range 84.5%-88.5%) for two fesls was extracted
from the giass botties. in conclusion, 2Pk trapped on the inner glass surfaces in the generators

are easily endracted with 8.1 M HCIL

Exampie 19, Radiclabeling reactivity of sclutions:
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The TCMC-chelator-based molecule NGOO1 (Stenberg st al 2020} was used for testing 7'?Pb
labaiing with the generator sxtracted 2'%Ph. Lead-212 in 0.1 M HCH was added sodium acsiate to
adjust pH to about 5.5, Thereafter, NGOG was added fo 10-20 micrograms per ml. After 30
minutes reaction on 37 °C using a Thermomixer (Eppendorf, Germany), samples wers withdrawn
and thin layver chromalography (TLC) was performed by mixing the samples 1:2 with 1 mM EDTMP
in 7.5 % bovine serum albumin solution and et it stand for § minutes. Thereafter 1-5 microliter was
applied onto a chromatography strip (model # 150-772, Biodex) and eluted with 0.8% NaCl solution
in a baaker. When the liquid front reached the top of the strip, it was cut in two halves, each placed
in a tube and counted separately in a Packard Cobra H gamma counter (Packard Instruments Co
inc, USA). The data showed that after 3 hours the activity of the bottom half would maks up
typically >83% indicating almost guantitative yield. Blind test without the NGOG 1 but all the other
compounds would give less than 3 % on the botiom half of the strip indicating good selectivity for
the TLC test. In conclusion, the “1?Pb sxtractad from the generator flask showed exceilent

reactivity, indicating suitability for radiopharmacsutical use.

Exampls 20. Radiochemical purity of exdracted solutions.

Lead-212 solutions were stored for 10 days or more and recounted for measuring **Ra. The *Ra
activity was decay correctad back to time 0. The ***Ra vs “"*Pb was determinaed to be on average
0.045% {range 0.01%-0.13%). In conclusion, the *""Pi produced from the generator had high

radiochemical purity relevant for pharmaceutical uss.
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CLAIMS

1. A radioisotope generator comprising:

a solid precursor isotope source configured to emanate one or more gaseous progeny
isotopes, the solid precursor isotope source comprising a ceramic material retaining a precursor

isotope; and

wherein the radioisotope generator is configured to expose a collector surface to the one

or more gaseous progeny isotopes to deposit one or more solid progeny isotopes on the collector

surface.
2. The radioisotope generator of claim 1, wherein the ceramic material is porous.
3. The radioisotope generator of claim 1, wherein the precursor isotope is absorbed in the

ceramic material.

4. The radioisotope generator of claim 1, wherein the precursor isotope is adsorbed in the

ceramic material.

5. The radioisotope generator of claim 1, wherein the precursor isotope is encapsulated in

the ceramic material.

6. The radioisotope generator of claim 1, wherein the precursor isotope comprises a thorium
228 isotope (***Th) and/or a radium 224 isotope (***Ra), the one or more gaseous progeny
isotopes comprises a radon 220 isotope (**°Rn), and the one or more solid progeny isotopes

comprises a lead 212 isotope (*'*Pb).
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7. The radioisotope generator of claim 1, wherein the collector surface is an interior surface
of a container, and wherein the container has an internal volume at least partially defined by the
interior surface, the internal volume configured to receive the one or more gaseous progeny

isotopes.

8. The radioisotope generator of claim 6, wherein the solid precursor isotope source is

configured to be connected to an opening of the container.

9. The radioisotope generator of claim 6, further comprising the container, wherein the

container is configured to be removably connected to the solid precursor isotope source.

10. The radioisotope generator of claim 6, further comprising a chelator disposed on the

interior surface, the chelator configured to chelate the one or more solid progeny isotopes.

I1. The radioisotope generator of claim 10, wherein the chelator comprises TCMC.

12. The radioisotope generator of claim 6, wherein the container is configured to receive a

solvent configured to dissolve the one or more solid progeny isotopes from the interior surface.

13. The radioisotope generator of claim 12, further comprising the solvent disposed in the

container, the solvent comprising an aqueous solution.

14. The radioisotope generator of claim 1, wherein the radioisotope generator is configured

to be converted from a first configuration in which the collector surface is not in fluid
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communication with the solid precursor isotope source, and a second configuration in which the

collector surface is in fluid communication with the solid precursor isotope source.

15. A method of generating a progeny radioisotope, the method comprising:

allowing one or more gaseous progeny isotopes to emanate from a solid precursor isotope
source, the solid precursor isotope source comprising a ceramic material retaining a precursor

isotope; and

exposing a collector surface to the one or more gaseous progeny isotopes to deposit one

or more solid progeny isotopes on the collector surface.

16. The method of claim 15, further comprising converting a radioisotope generator from a
first configuration to expose the collector surface to the one or more gaseous progeny isotopes
and a second configuration to isolate the collector surface from the one or more gaseous progeny

isotopes.

17. The method of claim 15, further comprising removing the collector surface from the solid

isotope source.

18. The method of claim 15, wherein the ceramic material is porous.

19. The method of claim 15, wherein the precursor isotope is adsorbed in the ceramic

material.

20. The method of claim 15, wherein the precursor isotope is absorbed in the ceramic

material.
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21. The method of claim 15, wherein the precursor isotope is encapsulated in the ceramic
material.
22. The method of claim 15, wherein the precursor isotope comprises a thorium 228 isotope

(**®Th) and/or a radium 224 isotope (***Ra), the one or more gaseous progeny isotopes
comprising a radon 220 isotope (**°Rn), the one or more gaseous progeny isotopes configured to
decay into one or more solid isotopes, the one or more solid isotopes comprising a lead 212

isotope (*'*Pb).

23. The method of claim 15, wherein the collector surface is an interior surface of a
container, the method further comprising receiving the one or more gaseous progeny isotopes in
an internal volume of the container, the internal volume at least partially defined by the interior

surface.

24. The method of claim 23, further comprising removably connecting the solid precursor

isotope source to an opening of the container.

25. The method of claim 23, further comprising allowing the one or more solid progeny

isotopes to deposit on the interior surface of the container.

26. The method of claim 25, further comprising chelating the one or more solid progeny

isotopes using a chelator disposed on the interior surface.

27. The method of claim 26, wherein the chelator comprises TCMC.
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28. The method of claim 15, further comprising receiving a solvent in the container, and
dissolving the one or more solid progeny isotopes from the interior surface in the solvent,

wherein the solvent comprises an aqueous solution.

29. The method of claim 15, wherein exposing the collector surface to the one or more
gaseous progeny isotopes comprises converting a radioisotope generator from a first
configuration in which the collector surface is not in fluid communication with the solid
precursor isotope source to a second configuration in which the collector surface is in fluid

communication with the solid precursor isotope source.

30. The method of claim 15, further comprising forming a radiopharmaceutical using the one

or more solid progeny isotopes.
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ABSTRACT

The present invention relates to assemblies and method for obtaining a container
comprising >'?Pb on the walls obtained from a *'?Pb precursor isotope source. The invention
provides an improved system and method for producing 2!?Pb in high purity without the need for
processing, with high yields, and which safely and efficiently can be transported to the locations

where it is to be used.
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I a new application is being Hled and the ap@israa‘ on inciudss the necessary companenis for fing date (see 37 OFR 1.53(b)-{d)
and :\ PE P 5(=hj a Filing Receipt (37 CFF courss and the date shown on this Acknowledgement
iblish the filing date of the appl zcaizc-n

National Siage of an nternational Appleation under 35 US.C. 371
¥ o imely submission o entar the national stage of an international application is compliant with the conditions of 38 U.8.C.

371 and other applicalle regquiraments a Form PUT/DOAEGANS indating acceptancs of the apulication as a national stage
subruission under 35 U.S.C. 371 will he issued in addition o the Fiiing Recaipl, in dus cowrss.

Now international Applicadion Filed with the USPTO as a Recsiving Office

H g new international appiication s heing Hed and the infernational application includes the necessary compoeneanis for an
nternational filing date (ses PUT Article 11 and MFER 1810}, a Notification of the Infernational Application Numbsr and of the
International Filing Dale (Form POT/RONE) will be ssuad in due course, subject o prescriptions concarning national securty,

and the dale shown on this Acknowledgemeni Receipt will asiablish the international filing dale of the application.
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Docket No.: A1389.70001US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: Not Yet Assigned

Confirmation No.: Not Yet Assigned

Filed: Concurrently Herewith

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: Not Yet Assigned

Art Unit: Not Yet Assigned

FIRST PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115

Mail Stop 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 Specification begin on page 2 of this amendment.

Remarks/Arguments begin on page 3 of this amendment.
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Application No.: Not Yet Assigned 2 Docket No.: A1389.70001US01

AMENDMENTS TO THE SPECIFICATION

Please insert the following heading and paragraph on page 1, directly after the title and
before the FIELD section:

CROSS REFERENCE TO RELATED APPLICATIONS

This application is a Continuation of U.S. Application Serial No. 17/756,802, filed June 2,
2022, which is a national stage filing under 35 U.S.C. § 371 of International Patent Application
Serial No. PCT/EP2020/084701, filed December 4, 2020. Foreign priority benefits are claimed
under 35 U.S.C. § 119(a)-(d) or 35 U.S.C. § 365(b) of European application number 20172038.0,
filed April 29, 2020 and European application number 19213759.4, filed December 5, 2019. The

entire contents of these applications are incorporated herein by reference in their entirety.
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Application No.: Not Yet Assigned 3 Docket No.: A1389.70001US01

REMARKS
The Specification has been amended to update the priority claim.

The pending application is believed to be in condition for substantive examination.

Dated: May 31, 2024 Respectfully submitted,

By: /Jeffrey C. Harrigan/

Jeffrey C. Harrigan

Registration No.: 79,725

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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PTO/AIAM5 (10-17)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

UTILITY Attorney Docket No. A1389.70001US01
PATENT APPLICATION First Named Inventor | Roy H. Larsen
TRANSMITTAL Tite | PRODUCTION OF HIGHLY PURIFIED 212PB
Priority Mail Express®
(Only for new nonprovisional applications under 37 CFR 1.53(b)) L abel No.
Commissioner for Patents
APPLICATION ELEMENTS ADDRESS TO: P.O. Box 1450
See MPEP chapter 600 concerning utility patent application contents. Alexandria, VA 22313-1450
1. Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS
(PTO/SB/17 or equivalent)
Applicant asserts small entity status. D i
2. Sev 37 GFR 1 27 10. Assignment Papers
Applicant certifies micro entity status. See 37 CFR 1.29. {cover sheet & document(s))
Applicant must attach form PTO/SB/15A or B or equivalent.
4. Specification [Total Pages 31 ] Name of Assignee
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a) for information on the preferred arrangement)
5. Drawing(s) (35 U.S.C. 113) [ Total Sheets 5 ]
6. Inventor’s Oath or Declaration [Total Pages 2 1|11, 37 CFR 3.73(c) Statement D Power of Attorney
- - (when there is an assignee)
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e)) 12. D English Translation Document (if applicable)
. Information Disclosure Statement
a D Newly executed (original or copy) 13- X | (PTorsei08 or PTO-1449)
b. A copy from a prior application (37 CFR 1.63(d)) D Copies of citations attached
7. Application Data Sheet  * See note below. 14. Preliminary Amendment
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)
8. CD-ROM or CD-R 15. Return Receipt Postcard
in duplicate, large table, or Gomputer Program (Appendix) (MPEP § 503) (Should be specifically itemized)
Landscape Table on CD
9. Nucleotide and/or Amino Acid Sequence Submission 16. Certified Copy of Priority Document(s)
(if applicable, items a. — c. are required) (if foreign priority is claimed)
Nonpublication Request
a |:| Computer Readable Form (CRF) 17. Under_35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35
b. I:' Specification Sequence Listing on: or equivalent.
i |:| CD-ROM or CD-R (2 copies); or 18. Other: | - Fee Transmittal for Processing Fee
i I:I Paper Undelj {37 QFR 1.17(i) (PTO/SB/1.7|). .
- Certification and Request for Prioritized
c. I:‘ Statements verifying identity of above copies Examination under 37 CFR1.102(¢e)

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 23628 OR I:' Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
Signature /Jeffrey C. Harrigan/ Date May 31, 2024
Name : Registration No.
(Print/Type) Jeffrey C. Harrlgan (Attorney/Agent) 79,725
124903191
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Complete if known
F E E T RAN S M ITTAL Application Number Not Yet Assigned
Filing Date Concurrently Herewith
Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Roy H. Larsen
Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Not Yet Assigned
Form PTO/SB/15A or B or equivalent must either be enclosed or - -
have been submitted previously. Art Unit Not Yet Assigned
TOTAL AMOUNT OF PAYMENT ($)2,960.00 Practitioner DocketNo.  [A1389.70001US01

METHOD OF PAYMENT (check all that apply)

I:l Check Credit Card I:l Money Order I:l None I:l Other (please identify):

Deposit Account Deposit Account Number:  23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C.

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):

Charge fee(s) indicated below Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of fee(s) under Dgharge any additional fee(s) or underpayment of fee(s) under 37
37 CFR 1.16 and 1.17, except for any excess claims fees or FR1.16and 1.17
multiple dependent claim fee

Credit any overpayment of fee(s)

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

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee})
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type U ($) S($ M($) us S($ M($) us S($ M($) Fees Paid ($)

Utility 320 128* 64 700 280 140 800 320 160 664.00
Design 220 88 44 160 64 32 640 256 128
Plant 220 88 44 440 176 88 660 264 132
Reissue 320 128 64 700 280 140 2,320 928 464
Provisional 300 120 60 0 0 0 0 0 0

*The $128 small entity status filing fee for a utility application is further reduced to $64 for a small entity applicant who files the application via Patent Genter or EFS-Web.

2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee ($) Small Entity Fee ($) Micro Entity Fee ($)
Each claim over 20 (including Reissues) 100 40 20
Each independent claim over 3 {including Reissues) 480 192 96
Multiple dependent claims 860 344 172
Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
30 -20 orHP = 10 x  40.00 = 400.00 Fee ($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee ($) Eee Paid ($)
2 -30rHP = X =

HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(¢)), the application size
fee due is $420 ($168 for small entity) ($84 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof  Fee ($) Fee Paid ($)
27 -100 = /50 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $140 fee ($56 small entity) ($28 for micro entity)

Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)

Other (e.g., late filing surcharge): 2817 Request for prioritized examination 1,680.00

2830 Processing fee, except in provisional applications 56.00

2054 Non-DOCX filing surcharge 160.00
SUBMITTED BY
Signature IJeffrey C. Harrigan/ e 79,725 | Telephone 617.646.8000
Name (PrintType) | Jeffrey C. Harrigan Date May 31, 2024
12490308.1
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S

A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/680,372 05/31/2024 1224 A1389.70001US01 30 2
CONFIRMATION NO. 2136
23628 FILING RECEIPT

WOLE GREENFIELD 8 SGKS, PG B

BOSTON, MA 02210-2206
Date Mailed: 06/13/2024

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.

Inventor(s)

Roy H. Larsen, Oslo, NORWAY;
Applicant(s)

Sciencons AS, Oslo, NORWAY;
Assignment For Published Patent Application

Sciencons AS, Oslo, NORWAY

Power of Attorney:
JEFFREY C. HARRIGAN -79725

Domestic Priority data as claimed by applicant
This application is a CON of 17/756,802 06/02/2022
which is a 371 of PCT/EP2020/084701 12/04/2020

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

EUROPEAN PATENT OFFICE (EPO) 20172038.0 04/29/2020 No Access Code Provided

EUROPEAN PATENT OFFICE (EPO) 19213759.4 12/05/2019 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 10f 3
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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.

Projected Publication Date: To Be Determined - pending completion of Security Review
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

PRODUCTION OF HIGHLY PURIFIED 212PB

Preliminary Class

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

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

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

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

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

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

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

page 30of 3
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 18/680,372
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 64 N/A
SEARCH FEE
AT o N/A N/A N/A 280 N/A
EXAMINATION FEE
i e N/A N/A N/A 320 N/A
TOTAL CLAIMS - * -
(37 GFR 1.16() 30 minus 20 = 10 X 40 = 400 OR
INDEPENDENT CLAIMS ’ *
(37 GFR 1.16(h)) 2 minus 3 = X = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1064 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE(®) FEE($)
E AMENDMENT PAID FOR
L Total g i - =
= @7 ch ?.160)) Minus X = OR =
[a) - - =
E (:I;g%erRe? .?g(nht)) s x = OR =
<§E Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE(®) FEE($)
E AMENDMENT PAID FOR
L Total * Minus ** = X =
= (a7 ch ?.160)) OR =
% Independent * Minus | ** = M _ OR _
L (37 CFR 1.16(h)) = -
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
herHi Preyi Pai " egends i ahi L hoxincolumn
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United States Patent and Trademark Office

Under Sacretary of Commerce for intellectual Property and
Director of the United States Pafent and Trademark Office

WELCOMETO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO)

Congratulations on taking the first step to prolect your invention. You can now advertise or mark any products
covered by this application for your invention as “Patent Pending” for as long as this epplication is pending!

We are here to help you on the rest of your journey.

New to the process? The Patent Basics page will take vou from Contact us:

“What is a patent?” to assistance with the application process s General information: USPTO Contact Center

*  www.usplo.gov/PaleniBasics - www.uspto.gov/heip

*  Patent Center
Patent Electronic Business Center
- www.uspto.gov/EBC

Consider cost savings. You might qualify for small entity or
micro entity status, which means a discount on most USPTO
patent fees.

o www,uspto.gov/ EntityStatus = Pre or post-examination: Application Assistance Unit

- www.uspto.gov/PatentAssistance
Become a registered electronic filer (eFiler). You'll gain access
to the full capabilities of Patent Center. As a registerad eFiler,
you can electronically view your submission, track the progress *  Access our free services all in one spot. Find all of our
of your application, and respond to USPTO correspondence. contact centers, natinnwide services, evenis, aducation,
and training.
- www.uspto.gov/ FreeServices

Want to learn more?

= www.uspio.gov/NewPatentFilers

Learn how to identify which of your creative ideas might be
intellectual property assets and how to protect them by using
tha USPTO intellectual Property (IP) Identifier,

«  Connect with us on Instagram, Linkedin, Twitter,
Facebook, and YouTube,

° ipidentifier.uspto.gov »  Hear about resources for startups, inventors, and
Wa also provide Pro Se Assistance, support specifically entrapreneurs, as well as our initiatives engaging women,
gearaed for independent inventors without an attorney or the military community, and others. These programs offer
agent. Follow the link below, call us at B&6-767-3R4E, or emnail helpful tips and tricks on identifying and managing your P
prosaassistancecenter@uspto.gov. finding options for funding, and expanding your network to
= www.usplto.gov/ProSePatents support your business.

- www.usplo.gov/startups
MNeead help near yvou? Wa have regional offices across the

country, as well as Patent and Trademark Rescurce Centers in
libraries in nearly every state, with specialists standing by 1o - www.uspto.gov/initiatives
help you at no cost.

- www.uspto.gov/inventors

= We hope you connect with us by subscribing to receive

° i . . e . o
www.uspto.gov/locations important notifications by amaii.

* WWW.uspio.gov/ptrc - www.uspto.gov/subscribe

. 0 7 r
o Vidal_ Y Y

Kathi Vidal Derrick Brent
Under Secretary of Commerce for Intellectual Property and Deputy Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office Deputy Director of the United States Patent and Tra Mark f‘ife
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2\ UNITED STATES PATENT AND TRADEMARK OFFIGE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01
CONFIRMATION NO. 2136
23628 NEW OR REVISED PPD NOTICE
WOLF GREENFIELD & SACKS, P.C.
500 ATLANTIC AVENUE (RO O ARTARAT I b
0C000000074540959

BOSTON, MA 02210-2206
Date Mailed: 06/28/2024

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The
current projected publication date for this application is 10/03/2024. If this is a new projected
publication date (there was no previous projected publication date), the application has been
cleared by Licensing & Review or a secrecy order has been rescinded and the application is
now in the publication queue.

If this is a revised projected publication date (one that is different from a previously
communicated projected publication date), the publication date has been revised due

to processing delays in the USPTO or the abandonment and subsequent revival of an
application. The application is anticipated to be published on a date that is more than six
weeks different from the originally-projected publication date.

More detailed publication information is available through the private side of Patent Application
Information Retrieval (PAIR) System. The direct link to access PAIR is currently http://
pair.uspto.gov. Further assistance in electronically accessing the publication, or about PAIR, is
available by calling the Patent Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice 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.

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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2\ UNITED STATES PATENT AND TRADEMARK OFFIGE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01
CONFIRMATION NO. 2136
23628 NEW OR REVISED PPD NOTICE
WOLF GREENFIELD & SACKS, P.C.
500 ATLANTIC AVENUE G
0C000000075163047

BOSTON, MA 02210-2206
Date Mailed: 07/15/2024

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The
current projected publication date for this application is 10/03/2024. If this is a new projected
publication date (there was no previous projected publication date), the application has been
cleared by Licensing & Review or a secrecy order has been rescinded and the application is
now in the publication queue.

If this is a revised projected publication date (one that is different from a previously
communicated projected publication date), the publication date has been revised due

to processing delays in the USPTO or the abandonment and subsequent revival of an
application. The application is anticipated to be published on a date that is more than six
weeks different from the originally-projected publication date.

More detailed publication information is available through the private side of Patent Application
Information Retrieval (PAIR) System. The direct link to access PAIR is currently http://
pair.uspto.gov. Further assistance in electronically accessing the publication, or about PAIR, is
available by calling the Patent Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice 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.

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
18/680,372 05/31/2024 Roy H. Larsen A1389.70001USO1 2136
23628 7590 07/31/2024 | AMINER
WOLF GREENFIELD & SACKS, P.C.
600 ATLANTIC AVENUE CENTRAL, DOCKET

BOSTON, MA 02210-2206

| ART UNIT | PAPER NUMBER
OPAP
| NOTIFICATION DATE | DELIVERY MODE
07/31/2024 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):

Patents_eOfficeAction @WolfGreenfield.com
WGS_eOfticeAction@WolfGreenfield.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

18/680,372 Larsen, Roy H.
Decision Granting Request for
Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

1. THE REQUEST FILED 31 May 2024 IS GRANTED .

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

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

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

B. filing an amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

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

mailing of a final Office action;

r o mmo o

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to FIKIRTE GEREMEW at (703)
756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/FIKIRTE A GEREMEW/
PROGRAM SUPPORT SPECIALIST, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

USED IN LIEU OF PTO/SB/21 (07-09)

FORM

TRANSMITTAL

Application Number

18/680,372-Conf. #2136

Filing Date

May 31, 2024

First Named Inventor

Roy H. Larsen

Art Unit 2881
Examiner Name
(to be used for all correspondence after initial filing) S. M. Luck
Total Number of Pages in This Submission Attorney Docket Number A1389.70001US01

ENCLOSURES (Check all that apply)

D Fee Transmittal Form

|:| Fee Attached

|:| Amendment/Reply

|:| After Final

|:| Affidavits/declaration(s)
|:| Extension of Time Request
|:| Express Abandonment Request

Information Disclosure Statement
Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

D Drawing(s)

D Licensing-related Papers

D Petition

Petition to Convertto a
Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

D Terminal Disclaimer
D Request for Refund
D CD, Number of CD(s}

D Landscape Table on CD

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

D Proprietary Information

D Status Letter

Other Enclosure(s) (please
Identify below):

Form PTO-1449
Copy of cited reference

Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.

Signature
/John Harmon/

Printed name

John S. Harmon, PhD, PE

Date 8/21/24

Reg. No.

67,131

Dated: 8/21/24

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a)(4).

Electronic Signature for Timothy Peng: /Timothy Peng/

12746953 1
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APPLICATION NO.: 18/680,372 ATTY. DOCKET NO.: A1389.70001US01

FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: May 31, 2024 CONFIRMATION NO.: 2136

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Roy H. Larsen

GROUP ART UNIT: 2881 EXAMINER: S. M. Luck
Sheet | 1 | of | 1
U.S. PATENT DOCUMENTS
U.S. Patent Document icati
Examiner’s | Cite Name of Patentee or Applicant of Cited Date (f)fCP.ltltgllC)auon or {ssue
Initials # No. Kind Document 01 MiteC ocuen
Number Code MM-DD-YYYY
10,434,198 B2 Larsen 10-08-2019
2023-0014219 Al Larsen 01-19-2023
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of
Publication of
Examiner’s | Cite Name of Patentee or Applicant of Cited Cited Translation
PP

Initials # No. Office/ Kind Document Document (Y/N)

Country Number Code MM-DD-

YYYY
OTHER ART — NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the .
Examiner’s | Cite . .. . . . Translation
Initials # No item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), (Y/N)
publisher, city and/or country where published.
HASSFIJELL, A 212Pb generator based on a 228Th source. Appl Radiat Isot. 2001
Oct;55(4):433-9. doi: 10.1016/s0969-8043(00)00372-9.

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO’s Image File Wrapper (IFW) system,
are included. See 37 CFR § 1.98 and 12870G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is

relied upon for an earlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered.

Include copy of this form with next communication to Applicant.

12746955.1
AdvanCell
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DOCKET NO.: A1389.70001US01
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: 8/21/24 Electronic Signature for Timothy Peng: /Timothy Peng/

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98

Commissioner:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned

requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed within three months of the filing date

of a national application other than a continued prosecution application under 37 C.F.R. § 1.53(d).

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the information
listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the
references should not be construed as an indication of the importance of the references.

The undersigned hereby makes the following additional information of record in the

above-identified application.

12746954.1
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Application No.: 18/680,372 -2- Art Unit: 2881
Conf. No.: 2136

The undersigned would like to bring to the Examiner’s attention the following co-pending

applications that may contain subject matter related to this application:

Serial No. Filing Date Inventor(s) Docket No.
*17/756,802 06-02-2022 Larsen A1389.70001US00
*18/680,605 05-31-2024 Larsen A1389.70001US02

*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a copy of a

cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Patent Center.

PART III: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that more
relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to
patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior art

as defined by 35 U.S.C. § 102, or an admission by Applicant as prior art.

AdvanCell
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Application No.: 18/680,372 -3- Art Unit: 2881
Conf. No.: 2136

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her
own conclusion regarding the relevance of the cited information.

An early and favorable action is hereby requested.

The Director is hereby authorized to charge any deficiency or credit any overpayment in the
fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No.

23/2825 under Docket No. A1389.70001USO1 from which the undersigned is authorized to draw.

Respectfully submitted,

Electronic signature: /John Harmon/
John S. Harmon, PhD, PE

Registration No.: 67,131

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

Docket No.: A1389.70001US01
Date: 8/21/24

AdvanCell
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Page 1 of 2

UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 08/21/2024 10:35:05 PM Z ET A1389.70001USO01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2136 FILED BY  Timothy Peng
PATENT CENTER # 66879920 FILING DATE  05/31/2024
CUSTOMER # 23628 FIRST NAMED  Roy H. Larsen
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  John Harmon
ADDRESS
Documents TOTAL DOCUMENTS: 4
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
A138970001USO01- 3 Letter specifying the conditions 32 KB
IDSBODY-JSH.pdf for filing under 37 CFR 1.97
A138970001US01-TRN- : .
JSH.pdf 1 Miscellaneous Incoming Letter 26 KB
HASSFJELL_Appl_Radiat_Is .
ot 2001 v55_p433. NPL.pdf 7 Non Patent Literature 189 KB
A138970001US01-IDS1449- 1 Information Disclosure 25 KB
JSH.pdf Statement (IDS) Form (SB08)
Warning: This is not a USPTO supplied IDS fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.
AdvanCell
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Page 2 of 2

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

D08329048A7E78D30A854B8469A62F6ED1D6ES3FF92192726
E056952F150FOEFAF242EB2921BADE041C4470E1B1A146B62
9B125F494A47B4CAF9E13373C5B034

A138970001US01-IDSBODY-
JSH.pdf

DF378960ACF3718CE8F91C42DBB314AD9C982E3B895570D4
AAF2C9020E7825BCA9051FDCE45718A09D6D3269EAB65942
AA992B90C3AB353621C2435B580836EB

A138970001US01-TRN-
JSH.pdf

448950D8785C8C69F3B577DDCECACB65355A09FF219EB704
F79F0A6561A44078A45547658C08E0446AAC1EQ079389207FB3
B9248C8C36DEED8649AB3F9930EE28

HASSFJELL_Appl_Radiat_lIsot
_2001_v55_p433_NPL.pdf

E0376E372CCC86B4E7DF3FEQ0752FEFAQ09F63A592FD93079AF
DO9EAA71F92535346DB6CC71795027B0A57A110AEFBCBDF6A
C2A755EF8B3CFB8AF77BFB295A62357

A138970001US01-IDS1449-
JSH.pdf

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Application/Control No.

Applicant(s)/Patent Under

18/680,372 Reexamination
. . Larsen, Roy H.
Notice of References Cited Exarminer A UnT
SEAN M LUCK 2881 Page 1 of 1
U.S. PATENT DOCUMENTS
Document Number Date I -

* Country Code-Number-Kind Code YYYY-MM-DD Name CPC Classification US Classification
* A | US-10434198-B2 2019-10-08 Larsen; Roy Hartvig AB1K51/02 MM

B

C

D

E

F

G

H

|

J

K

L

M

FOREIGN PATENT DOCUMENTS
Document Number Date -

* Country Code-Number-Kind Code YYYY-MM-DD Country Name CPC Classification

N

O

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

U

\

w

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in YYYY-MM-DD format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office

PTO-892 (Rev. 11-2023) Notice of References Cited

Part of Paper No. 20240814

AdvanCell
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 18/680,372 Larsen, Roy H.
INUINORIAN [~
SEAN M LUCK 2881
CPC - Searched*
Symbol Date Examiner
G21G1/0005 08/14/2024 SL
G21F5/015,018 08/14/2024 SL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched”
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Cpc/text/inv/npl/forfapplicant/Al/citations/backward-forward/family 08/14/2024 SL
interference search. See attachment(s) for details.

Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

G21G1/0005 08/14/2024 SL
G21F5/

015,018 08/14/2024 SL

/SEAN M LUCK/
Examiner, Art Unit 2881

U.S. Patent and Trademark Office

Page 1 of 1

Part of PapSxANADA2E0E 14
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |.gs50 372 Larsen, Roy H.
H “ “‘H Examiner Art Unit
SEAN M LUCK 2881
CPC
Symbol Type Version
G21G 1 F 2013-01-01
G21F 5 | 2013-01-01
G21F 5 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SEAN M LUCK/ 14 August 2024 . . A
Examiner, Art Unit 2881 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No.: 20240814

AdvanCell
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

18/680,372 Larsen, Roy H.
Examiner Art Unit
SEAN M LUCK 2881

INTERNATIONAL CLASSIFICATION

CLAIMED

G21G 1
G21F 5
G21F 5
NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

Examiner, Art Unit 2881
(Primary Examiner)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SEAN M LUCK/ 14 August 2024

O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No.: 20240814

AdvanCell
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |.gs50 372 Larsen, Roy H.

H “ “‘H Examiner Art Unit
SEAN M LUCK 2881

Claims renumbered in the same order as presented by applicant [J CPA [ T.D. [ R.1.47
CLAIMS

Final |Original|Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original]Final |Original
1 10 19 28
2 11 20 29
3 12 21 30
4 13 22
5 14 23
6 15 24
7 16 25
8 17 26
9 18 27
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
/SEAN M LUCK/ 14 August 2024 . . R
Examiner, Art Unit 2881 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No.: 20240814
AdvanCell
Page 3 of 3
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Receipt date: 05/31/2024 18/680,372 - GAU: 2881

APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: A1389.70001USO1

FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: Concurrently Herewith CONFIRMATION NO.: Not Yet Assigned

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Roy H. Larsen

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned
Sheet | 1 | of | 1
U.S. PATENT DOCUMENTS
U.S. Patent D t icati
Examiner’s | Cite — Name of Patentee or Applicant of Cited Dateocf)fcl?tlgllc)egi?lr;c;{s sue
Initials # No. Number Kind Document MM-DD-YYYY
Code
3,453,196 Sporek 07-01-1969
7,476,370 B2 Mitsugashira et al. 01-13-2009
2006-0022127 Al Zyuzin 02-02-2006
2015-0170776 Al Torgue et al. 06-18-2015
2018-0047474 Al O’Hara 02-15-2018

FOREIGN PATENT DOCUMENTS

Date of
Publication of
Examiner’s | Cite Name of Patentee or Applicant of Cited Cited Translation
Initials # No. Office/ Kind Document Document (Y/N)
Country Number Code MM-DD-
YYYY

Foreign Patent Document

* EP 0 466 290 Al Brunswick Corporation 01-15-1992

OTHER ART — NON PATENT LITERATURE DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the

EX . mf r's | Cite item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), Translation
Initials No . . . (Y/N)
publisher, city and/or country where published.
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L1

L2

L3

L4

L5

L6

L7

L8

11

77

6231

12

13

"17756802"

("20150170776" OR
"20180047474").pn.

("3453196" "7476370"
"20060022127").pn.

((("SCIENCONS")
near3
("AS")).AS,AANM.

(("LARSEN") near3
("Roy™)).INV.

G21G1/0005.cpc.
G21F5/015,018.cpc.

L4 AND L6

L5 AND L6

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT)
(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,

OR

OR

OR

OR

OR

OR

OR

OR
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ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/07/25
02:34 PM

2024/07/25
02:34 PM

2024/07/25
02:35 PM

2024/07/25
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2024/07/25
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MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L9 13 L7 L8 (US-PGPUB; USPAT; |OR ON ON 2024/07/25
USOCR; FIT (AP, AT, 02:45 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L10 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/07/25
More like doc: USOCR; FIT (AU, AP, 02:46 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203217-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L11 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/07/25
03:27 PM
L12 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/07/25
| "6126909" | USOCR) 03:27 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L13 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/07/25
08/14/2024 09:29:39 PM Pagyaresdl
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"4663129").pn. OR USOCR) 03:34 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L14 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
(PGPB | USPT | USOCR) 03:36 PM
USOC).dbnm.
L15 31 (Artificial Intelligence) |(US-PGPUB; USPAT, |OR ON ON 2024/07/25
More like doc: USOCR; FIT (AU, AP, 03:37 PM
US-20150170776-A1  |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 [IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR[MC, MD, MY, NL, NO,
WO-2013174949-A1 NZ, PH, PL, PT, RO,
OR EP-2854870-A1 OR RS, SE, SG, SI, SK,
JP-2015523555-A OR [TH, TN, TR, TW, UA,
JP-6392210-B2 OR DK-[VN); FPRS; EPO;
2854870-T3 OR FR- JPO; DERWENT,
2990956-A1 OR TR- IBM_TDB)
201811310-T4 OR ES-
2683398-T3 OR US-
10020086-B2 OR US-
10861615-B2 OR EP-
3174068-B1 OR US-
20210050126-A1 OR
US-20180350480-A1
OR EP-3174068-
A1).did.
L16 5 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
rod USOCR) 03:38 PM
L17 0 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
precursor SAME solid [USOCR) 03:40 PM
L18 49 L6 AND isotope SAME |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
solid USOCR) 03:40 PM
L19 28 L6 AND (open clos$4) |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
WITH rod USOCR) 03:45 PM
L20 1 "17756802" (US-PGPUB; USPAT,; |OR ON ON 2024/07/25
USOCR) 04:07 PM
L21 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/07/25
"20180047474").pn. 04:07 PM
L22 3 ("3453196" "7476370" |(US-PGPUB; USPAT) |OR ON ON 2024/07/25
"20060022127").pn. 04:07 PM
L23 11 (("SCIENCONS") (US-PGPUB; USPAT) |OR ON ON 2024/07/25
near3 04:07 PM
("AS"))).AS,AANM.
L24 77 ((("LARSEN") near3 (US-PGPUB; USPAT,; |OR ON ON 2024/07/25
("Roy™)).INV. USOCR; EPO; JPO; 04:07 PM
DERWENT)
L25 6231 G21G1/0005.cpc. (US-PGPUB; USPAT,; |OR ON ON 2024/07/25
G21F5/015,018.cpc. USOCR; FIT (AP, AT, 04:07 PM
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L26 12 L4 AND L6

L27 13

L5 AND L6

L28 13 L7 L8

AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, 8K, 8U, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;

OR

OR

OR

ON

ON

ON

ON 2024/07/25
04:07 PM

ON 2024/07/25
04:07 PM

ON 2024/07/25
04:07 PM
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JPO)
L29 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/07/25
More like doc: USOCR; FIT (AU, AP, 04:07 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203217-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L30 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/07/25
04:07 PM
L31 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/07/25
| "6126909" | USOCR) 04:07 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L32 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/07/25
"4663129").pn. OR USOCR) 04:07 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L33 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/07/25
(PGPB | USPT | USOCR) 04:07 PM
USOC).dbnm.
L34 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/07/25
More like doc: USOCR; FIT (AU, AP, 04:07 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
WO-2013174949-A1 NZ, PH, PL, PT, RO,
OR EP-2854870-A1 OR|RS, SE, SG, SI, SK,
JP-2015523555-A OR |[TH, TN, TR, TW, UA,
JP-6392210-B2 OR DK-[VN); FPRS; EPO;
08/14/2024 09:29:39 PM Pagy 5REsdl
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2854870-T3 OR FR- JPO; DERWENT,
2990956-A1 OR TR- IBM_TDB)
201811310-T4 OR ES-
2683398-T3 OR US-
10020086-B2 OR US-
10861615-B2 OR EP-
3174068-B1 OR US-
20210050126-A1 OR
US-20180350480-A1
OR EP-3174068-
A1).did.
L35 5 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
rod USOCR) 04:07 PM
L36 0 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
precursor SAME solid [USOCR) 04:07 PM
L37 49 L6 AND isotope SAME |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
solid USOCR) 04:07 PM
L38 28 L6 AND (open clos$4) |(US-PGPUB; USPAT; |OR ON ON 2024/07/25
WITH rod USOCR) 04:07 PM
L39 5 ("3453196" "7476370" |(US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20060022127" 01:36 PM
"20150170776"
"20180047474").pn.
L40 1 "17756802" (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
USOCR) 01:38 PM
L41 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 01:38 PM
L42 3 ("3453196" "7476370" |(US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20060022127").pn. 01:38 PM
L43 11 (("SCIENCONS") (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 01:38 PM
("AS")).AS AANM.
L44 77 ((("LARSEN") near3 (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 01:38 PM
DERWENT)
L45 6246 G21G1/0005.cpc. (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
G21F5/015,018.cpc. USOCR; FIT (AP, AT, 01:38 PM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
8G, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L46 12 L4 AND L6 (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 01:38 PM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
08/14/2024 09:20:39 PM Pagy 8 sl
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L5 AND L6

L7 L8

(Artificial Intelligence)
More like doc:
US-20230014219-A1

Text:

(CA-3160031-A1 OR
EP-4070341-A1 OR
WO-2021110950-A1
OR AU-2020398382-A1
OR IL-293575-A OR

KR-20220107058-A OR

JP-2023505247-A OR
CN-114902350-A OR
JP-W0O2021110950-A5
OR MX-2022006638-A
OR BR-112022010778-
A2 OR US-3576998-A

CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/08/14
01:38 PM

2024/08/14
01:38 PM

2024/08/14
01:38 PM

L47 13

L48 13

L49 30
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OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L50 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14
01:38 PM
L51 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 01:38 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L52 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 01:38 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L53 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 01:38 PM
USOC).dbnm.
L54 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:38 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, SI, SK,
OR JP-2015523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT;
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR US-20180350480-
A1 OR EP-3174068-
A1).did.
L55 5 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
rod USOCR) 01:38 PM
L56 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 01:38 PM
L57 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
08/14/2024 09:29:39 PM Pagyanesdl
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L58

L59

L60

L61

L62

L63

L64

L65

L66

29

11

77

6246

12

13

solid

L6 AND (open clos$4)
WITH rod

"17756802"

("20150170776" OR
"20180047474").pn.

("3453196" "7476370"
"20060022127").pn.

((("SCIENCONS")
near3
("AS")).AS,AANM.

(("LARSEN") near3
("Roy™)).INV.

G21G1/0005.cpc.
G21F5/015,018.cpc.

L4 AND L6

L5 AND L6

USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM
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PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L67 13 L7 L8 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 01:38 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L68 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:38 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L69 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14
01:38 PM
L70 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 01:38 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L71 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 01:38 PM
("5038046").urpn. AND
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(PGPB | USPT |
USOC).dbnm.
L72 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 01:38 PM
USOC).dbnm.
L73 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:38 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, SI, SK,
OR JP-2015523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT;
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR US-20180350480-
A1 OR EP-3174068-
A1).did.
L74 5 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
rod USOCR) 01:38 PM
L75 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 01:38 PM
L76 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
solid USOCR) 01:38 PM
L77 29 L6 AND (open clos$4) [(US-PGPUB; USPAT; [OR ON ON 2024/08/14
WITH rod USOCR) 01:38 PM
L78 5 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127" 01:38 PM
"20150170776"
"20180047474").pn.
L79 1 L64 AND (CERAMIC (US-PGPUB; USPAT) |OR ON ON 2024/08/14
SAME SOLID SAME 01:39 PM
GAS$4 SAME
ISOTOPS$4)
L80 8 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME SOLID SAME 01:40 PM
GAS$4 SAME
ISOTOPS$4)
L81 1 L64 AND (US-PGPUB; USPAT) |OR ON ON 2024/08/14
((PRECURSOR 01:41 PM
PARENT) SAME
(DAUGHTER
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L82

L83

L84

L85

L86

L87

L88

L89

L90

64

PROGENY) SAME
SOLID SAME GAS$4
SAME ISOTOP$4)

L64 AND
((PRECURSOR
PARENT) SAME
SOLID SAME
ISOTOP$4) AND
((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND
((PRECURSOR
PARENT) SAME
SOLID SAME
ISOTOP$4) AND
((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND ((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND ((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$8)

L64 AND (SOLID WITH
(PARENT
PRECURSOR)) SAME
(GAS$6 WITH
(DAUGHTER
PROGENY))

L64 AND ((SOLID
WITH (PARENT
PRECURSOR)) SAME
(GAS$6 WITH
(DAUGHTER
PROGENY)) )

L64 AND (SOLID WITH
(PARENT
PRECURSOR)) AND
(GAS$6 WITH
(DAUGHTER
PROGENY))

(ISOTOP$8 WITH
SOLID WITH (PARENT
PRECURSOR)) AND
(ISOTOP$8 WITH
GAS$6 WITH
(DAUGHTER
PROGENY))

L62 L63

(US-PGPUB;

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;

USPAT)

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/08/14
01:42 PM

2024/08/14
01:42 PM

2024/08/14
01:43 PM

2024/08/14
01:43 PM

2024/08/14
01:45 PM

2024/08/14
01:45 PM

2024/08/14
01:45 PM

2024/08/14
01:46 PM

2024/08/14
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USOCR) 01:47 PM
L9 0 L90 AND (CERAMIC (US-PGPUB; USPAT) |OR ON ON 2024/08/14
SAME SOLID SAME 01:47 PM
GAS$4 SAME
ISOTOPS$4)
L92 0 L90 AND (SOLID WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PARENT USOCR) 01:47 PM
PRECURSORY)) AND
(GAS$6 WITH
(DAUGHTER
PROGENY))
L93 0 L90 AND L89 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 01:48 PM
L94 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:48 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L95 0 ("20100224791").pn. (USPAT) OR ON ON 2024/08/14
01:50 PM
L96 0 "20100224791" (USPAT) OR ON ON 2024/08/14
01:50 PM
L97 1 "20100224791" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
01:50 PM
L98 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
01:50 PM
L99 1 ("2010/0224791").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 01:50 PM
USOC).dbnm.
L100 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
01:51 PM
L101 1 ("2010/0224791").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 01:51 PM
USOC).dbnm.
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L102 0 (12/724380).APP. (USPAT,; USOCR) OR ON ON 2024/08/14
01:51 PM
L103 1 "20070158271" (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
USOCR) 01:51 PM
L104 0 (11/610574).APP. (USPAT,; USOCR) OR ON ON 2024/08/14
01:52 PM
L105 0 ("2007/0158271").urpn. |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 01:52 PM
USOC).dbnm.
L106 36 (Artificial Intelligence) |(US-PGPUB; USPAT, |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:52 PM
US-20070158271-A1 _ |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(WO-2009003290-A1 |CZ, DD, DE, DK, EA,
OR EP-2179423-A1 OR|EE, EP, ES, FI, FR, GB,
AU-2006345883-A1 OR |HR, HU, ID, IE, IL, IS,
WO-2008004028-A2 IT,JP, KR, LT, LU, LV,
OR EP-2011126-A2 OR[MA, OA, RU, SU, WO,
US-20080093564-A1 MC, MD, MY, NL, NO,
OR CA-2631712-C OR |NZ, PH, PL, PT, RO,
CA-2631712-A1 OR RS, SE, SG, 8I, SK,
CA-2692514-A1 OR TH, TN, TR, TW, UA,
US-7700926-B2 OR VN); FPRS; EPO;
EP-2492920-A2 OR JPO; DERWENT,
US-20100224791-A1 IBM_TDB)
OR EP-2011126-B1 OR
JP-2008139272-A OR
WO-2008004028-A3
OR EP-2492920-A3 OR
US-20240249856-A1
OR CN-110917658-A
OR CN-110917658-B
OR U8-20180209921-
A1).did.
L107 1 (11/773022).APP. (USPAT,; USOCR) OR ON ON 2024/08/14
01:52 PM
L108 52 ("3576998" | "3655981" |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
| "3749556" | "3774035" | USOCR) 01:52 PM
| "3882315" | "3920995"
| "3946238" | "4020351"
| "4039835" | "4084097"
| "4144461" | "4160910"
| "4280053" | "4286169"
| "4387303" | "4414145"
| "4782231" | "5109160"
| "5186913" | "5397902"
| "6831271" | "6834788"
| "6157036" | "6781142"
| "6998052" | "7060998"
[ "7091494" [ "7163031"
| "20030219366" |
"20050104016" |
"20050116186" |
"20050253085" |
"20060023829").pn. OR
("7700926").urpn. AND
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(PGPB | USPT |
USOC).dbnm.
L109 0 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME CERAMIC 01:59 PM
SAME ISOTOP$4)
L110 2 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME CERAMIC) 01:59 PM
L111 1 "17756802" (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L112 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 09:28 PM
L113 3 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127").pn. 09:28 PM
L114 11 (("SCIENCONS" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 09:28 PM
("AS")).AS AANM.
L115 77 ((("LARSEN") near3 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 09:28 PM
DERWENT)
L116 6246 G21G1/0005.cpc. (US-PGPUB; USPAT; |OR ON ON 2024/08/14
G21F5/015,018.cpc. USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L117 12 L4 AND L6 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L118 13 L5 AND L6 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)

L119 13 L7 L8 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)

L120 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.

L121 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14

09:28 PM

L122 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 09:28 PM
"6787042").pn. OR
("10020086").urpn.
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AND (PGPB | USPT |
USOC).dbnm.
L123 13 ("3801818" | (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 09:28 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L124 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 09:28 PM
USOC).dbnm.
L125 31 (Artificial Intelligence) |(US-PGPUB; USPAT, |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20150170776-A1  |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 [IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR[MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, 8I, SK,
OR JP-20156523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT,
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR U8-20180350480-
A1 OR EP-3174068-
A1).did.
L126 5 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
rod USOCR) 09:28 PM
L127 0 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
precursor SAME solid [USOCR) 09:28 PM
L128 51 L6 AND isotope SAME |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
solid USOCR) 09:28 PM
L129 29 L6 AND (open clos$4) |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
WITH rod USOCR) 09:28 PM
L130 1 "17756802" (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L131 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 09:28 PM
L132 3 ("3453196" "7476370" |(US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20060022127").pn. 09:28 PM
L133 11 (("SCIENCONS") (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 09:28 PM
("AS"))).AS,AANM.
L134 77 ((("LARSEN") near3 (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 09:28 PM
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L135

L136

L137

L138

6246

G21G1/0005.cpc.

G21F5/015,018.cpc.

L4 AND L6

L5 AND L6

L7 L8

DERWENT)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

OR

ON

ON

ON

ON

ON 2024/08/14
09:28 PM

ON 2024/08/14
09:28 PM

ON 2024/08/14
09:28 PM

ON 2024/08/14
09:28 PM
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PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L139 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L140 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L141 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 09:28 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L142 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 09:28 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L143 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 09:28 PM
USOC).dbnm.
L144 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
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EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, SI, SK,
OR JP-2015523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR [VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT;
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR US-20180350480-
A1 OR EP-3174068-
A1).did.
L145 5 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
rod USOCR) 09:28 PM
L146 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 09:28 PM
L147 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
solid USOCR) 09:28 PM
L148 29 L6 AND (open clos$4) [(US-PGPUB; USPAT; [OR ON ON 2024/08/14
WITH rod USOCR) 09:28 PM
L149 5 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127" 09:28 PM
"20150170776"
"20180047474").pn.
L150 1 "17756802" (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L151 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 09:28 PM
L152 3 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127").pn. 09:28 PM
L153 11 (("SCIENCONS" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 09:28 PM
("AS")).AS AANM.
L154 77 ((("LARSEN") near3 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 09:28 PM
DERWENT)
L155 6246 G21G1/0005.cpc. (US-PGPUB; USPAT; |OR ON ON 2024/08/14
G21F5/015,018.cpc. USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
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L156

L1567

L158

L159

30

L4 AND L6

L5 AND L6

L7 L8

(Artificial Intelligence)
More like doc:
US-20230014219-A1

Text:

(CA-3160031-A1 OR
EP-4070341-A1 OR
WO-2021110950-A1
OR AU-2020398382-A1
OR IL-293575-A OR
KR-20220107058-A OR
JP-2023505247-A OR
CN-114902350-A OR

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

08/14/2024 09:29:39 PM
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JP-W02021110950-A5 [TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT,
A2 OR US8-3576998-A [IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L160 1 (14/402325).APP. (USPAT,; USOCR) OR ON ON 2024/08/14
09:28 PM
L161 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
| "6126909" | USOCR) 09:28 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L162 13 ("3801818" | (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 09:28 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L163 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 09:28 PM
USOC).dbnm.
L164 31 (Artificial Intelligence) |(US-PGPUB; USPAT, |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20150170776-A1  |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 [IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR[MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, 8I, SK,
OR JP-20156523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT,
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR U8-20180350480-
A1 OR EP-3174068-
A1).did.
L165 5 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
rod USOCR) 09:28 PM
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L166 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 09:28 PM
L167 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
solid USOCR) 09:28 PM
L168 29 L6 AND (open clos$4) [(US-PGPUB; USPAT; [OR ON ON 2024/08/14
WITH rod USOCR) 09:28 PM
L169 1 "17756802" (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L170 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 09:28 PM
L171 3 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127").pn. 09:28 PM
L172 11 (("SCIENCONS" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 09:28 PM
("AS")).AS AANM.
L173 77 ((("LARSEN") near3 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 09:28 PM
DERWENT)
L174 6246 G21G1/0005.cpc. (US-PGPUB; USPAT; |OR ON ON 2024/08/14
G21F5/015,018.cpc. USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L175 12 L4 AND L6 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L176 13 L5 AND L6 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
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HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)

L177 13 L7 L8 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)

L178 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.

L179 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14

09:28 PM

L180 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 09:28 PM
"6787042").pn. OR
("10020086").urpn.

AND (PGPB | USPT |
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USOC).dbnm.
L181 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 09:28 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L182 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 09:28 PM
USOC).dbnm.
L183 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, SI, SK,
OR JP-2015523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT;
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR US-20180350480-
A1 OR EP-3174068-
A1).did.
L184 5 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
rod USOCR) 09:28 PM
L185 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 09:28 PM
L186 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
solid USOCR) 09:28 PM
L187 29 L6 AND (open clos$4) [(US-PGPUB; USPAT; [OR ON ON 2024/08/14
WITH rod USOCR) 09:28 PM
L188 5 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127" 09:28 PM
"20150170776"
"20180047474").pn.
L189 1 L64 AND (CERAMIC (US-PGPUB; USPAT) |OR ON ON 2024/08/14
SAME SOLID SAME 09:28 PM
GAS$4 SAME
ISOTOPS$4)
L190 8 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME SOLID SAME 09:28 PM
GAS$4 SAME
ISOTOPS$4)
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L191 1

L192 1

L193 1

L194 4

L195 4

L196 0

L197 0

L198 6

L199 5

L64 AND
((PRECURSOR
PARENT) SAME
(DAUGHTER
PROGENY) SAME
SOLID SAME GAS$4
SAME ISOTOP$4)

L64 AND
((PRECURSOR
PARENT) SAME
SOLID SAME
ISOTOP$4) AND
((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND
((PRECURSOR
PARENT) SAME
SOLID SAME
ISOTOP$4) AND
((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND ((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND ((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$8)

L64 AND (SOLID WITH
(PARENT
PRECURSOR)) SAME
(GAS$6 WITH
(DAUGHTER
PROGENY))

L64 AND ((SOLID
WITH (PARENT
PRECURSOR)) SAME
(GAS$6 WITH
(DAUGHTER
PROGENY)) )

L64 AND (SOLID WITH
(PARENT
PRECURSOR)) AND
(GAS$6 WITH
(DAUGHTER
PROGENY))

(ISOTOP$8 WITH
SOLID WITH (PARENT
PRECURSOR)) AND
(ISOTOP$8 WITH

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

USPAT)

USPAT)

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

08/14/2024 09:29:39 PM
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GAS$6 WITH
(DAUGHTER
PROGENY))
L200 64 L62 L63 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L201 0 L90 AND (CERAMIC (US-PGPUB; USPAT) |OR ON ON 2024/08/14
SAME SOLID SAME 09:28 PM
GAS$4 SAME
ISOTOPS$4)
L202 0 L90 AND (SOLID WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PARENT USOCR) 09:28 PM
PRECURSORY)) AND
(GAS$6 WITH
(DAUGHTER
PROGENY))
L203 0 L90 AND L89 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L204 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L205 0 ("20100224791".pn.  |[(USPAT) OR ON ON 2024/08/14
09:28 PM
L206 0 "20100224791" (USPAT) OR ON ON 2024/08/14
09:28 PM
L207 1 "20100224791" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
09:28 PM
L208 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L209 1 ("2010/0224791").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 09:28 PM
USOC).dbnm.
L210 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
08/14/2024 09:29:39 PM Pagyanerelb
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09:28 PM
L211 1 ("2010/0224791").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 09:28 PM
USOC).dbnm.
L212 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L213 1 "20070158271" (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L214 0 (11/610574).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L215 0 ("2007/0158271").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 09:28 PM
USOC).dbnm.
L216 36 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20070158271-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(WO-2009003290-A1 CZ, DD, DE, DK, EA,
OR EP-2179423-A1 OR|EE, EP, ES, FI, FR, GB,
AU-2006345883-A1 OR |HR, HU, ID, IE, IL, IS,
WO-2008004028-A2 IT, JP, KR, LT, LU, LV,
OR EP-2011126-A2 OR |MA, OA, RU, SU, WO,
US-20080093564-A1 MC, MD, MY, NL, NO,
OR CA-2631712-C OR |NZ, PH, PL, PT, RO,
CA-2631712-A1 OR RS, SE, SG, SI, SK,
CA-2692514-A1 OR TH, TN, TR, TW, UA,
US-7700926-B2 OR VN); FPRS; EPO;
EP-2492920-A2 OR JPO; DERWENT;
US-20100224791-A1 IBM_TDB)
OR EP-2011126-B1 OR
JP-2008139272-A OR
WO-2008004028-A3
OR EP-2492920-A3 OR
US-20240249856-A1
OR CN-110917658-A
OR CN-110917658-B
OR US-20180209921-
A1).did.
L217 1 (11/773022).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L218 52 ("3576998" | "3655981" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "3749556" | "3774035" |USOCR) 09:28 PM
| "3882315" | "3920995"
| "3946238" | "4020351"
| "4039835" | "4084097"
| "4144461" | "4160910"
| "4280053" | "4286169"
| "4387303" | "4414145"
| "4782231" | "5109160"
| "5186913" | "56397902"
| "56831271" | "5834788"
| "6157036" | "6781142"
| "6998052" | "7060998"
| "7091494" | "7163031"
| "20030219366" |
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"20050104016" |
"20050116186" |
"20050253085" |
"20060023829").pn. OR
("7700926").urpn. AND

(PGPB | USPT |
USOC).dbnm.
L219 0 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME CERAMIC 09:28 PM
SAME ISOTOP$4)
L220 2 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME CERAMIC) 09:28 PM
PE2E SEARCH - Search History (Interference)
Ref # Hits [Search Query DBs Default Plurals Briish Time Stamp
Operator Equivalents
N1 973 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/07/25
G21F5/015,018.cpc. 03:48 PM
N2 24 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
WITH rod 03:48 PM
N3 45 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
solid 03:48 PM
N4 5 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
rod 03:48 PM
N5 73 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/07/25
03:49 PM
N6 973 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/07/25
G21F5/015,018.cpc. 04:07 PM
N7 24 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
WITH rod 04:07 PM
N8 45 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
solid 04:07 PM
N9 5 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
rod 04:07 PM
N10 73 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/07/25
04:07 PM
N11 977 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/08/14
G21F5/015,018.cpc. 09:29 PM
N12 25 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
WITH rod 09:29 PM
N13 47 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
solid 09:29 PM
N14 5 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
rod 09:29 PM
N15 76 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/08/14
09:29 PM
N16 977 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/08/14
G21F5/015,018.cpc. 09:29 PM
N17 25 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
WITH rod 09:29 PM
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N18 47 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
solid 09:29 PM
N19 5 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
rod 09:29 PM
N20 76 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/08/14
09:29 PM
08/14/2024 09:29:39 PM Pagyanerelb
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
23628 7590 08/22/2024
WOLF GREENFIELD & SACKS, P.C. LUCK, SEAN M
600 ATLANTIC AVENUE
BOSTON, MA 02210-2206 | ART UNIT | eapsrNuMBER |
2881
DATE MAILED: 08/22/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136

TITLE OF INVENTION: PRODUCTION OF HIGHLY PURIFIED 212PB

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

nonprovisional SMALL $480 $0.00 $0.00 $480 11/22/2024

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. _THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

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

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

23628 7590 08/22/2024 Certificate of Mailing or Transmission
WOLF GREENFIELD & SACKS, P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
600 ATLANTIC AVENUE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
BOSTON, MA 02210-2206 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

(Typed or printed name)

(Signature)
(Date)

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

18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
TITLE OF INVENTION: PRODUCTION OF HIGHLY PURIFIED 212PB

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $0.00 $480 11/22/2024
| EXAMINER | ART UNIT | CLASS SUBCLASS |
LUCK, SEANM 2881 376-202000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ individuat ([ Corporation or other private group entity [ Government

4a. Fees submitted: (Dissue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

. Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

Q Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
23628 7590 08/22/2024 | EXAMINER |
WOLF GREENFIELD & SACKS, P.C. LUCK, SEAN M
600 ATLANTIC AVENUE
BOSTON, MA 02210-2206 | ART UNIT PAPERNUMBER |

2881

DATE MAILED: 08/22/2024

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

5

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) 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));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)
i . 18/680,372 Larsen, Roy H.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
SEAN M LUCK 2881 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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.} This communication is responsive to 05/31/2024.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 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..] 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. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.[J Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/SEAN M LUCK/
Examiner, Art Unit 2881

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20240814
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Application/Control Number: 18/680,372 Page 2
Art Unit: 2881

Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AIA.

Reasons for Allowance

2. The following is an examiner’s statement of reasons for allowance: The prior art in general
discloses the decay of solid precursor isotopes in a collection container in general, but does not provide
adequate detail to address the inventive features of exposing the collector surface to gaseous progeny
isotopes to deposit solid progeny isotopes. The information provided in the prior art does not address
these features, or provide a basis for a person of ordinary skill in the art to arrive at them without
relying on improper hindsight reasoning or inappropriate claim interpretation.

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.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to SEAN M LUCK whose telephone number is (571)272-6493. The examiner can
normally be reached 8-5 M-F.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Robert Kim can be reached on (571)272-2293. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 18/680,372 Page 3
Art Unit: 2881

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/SEAN M LUCK/
Examiner, Art Unit 2881
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

USED IN LIEU OF PTO/SB/21 (07-09)

FORM

TRANSMITTAL

Application Number

18/680,372-Conf. #2136

Filing Date

May 31, 2024

First Named Inventor

Roy H. Larsen

Art Unit 2881
Examiner Name
(to be used for all correspondence after initial filing) S. M. Luck
Total Number of Pages in This Submission Attorney Docket Number A1389.70001US01

ENCLOSURES (Check all that apply)

D Fee Transmittal Form

|:| Fee Attached

|:| Amendment/Reply

|:| After Final

|:| Affidavits/declaration(s)
|:| Extension of Time Request
|:| Express Abandonment Request

|:| Information Disclosure Statement
Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

D Drawing(s)

D Licensing-related Papers

D Petition

Petition to Convertto a
Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

D Terminal Disclaimer
D Request for Refund
D CD, Number of CD(s}

D Landscape Table on CD

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

D Proprietary Information

D Status Letter

Other Enclosure(s) (please
Identify below):

Part B - Issue Fee Transmittal

Comments on Statement of
Reasons for Allowance

Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.

Signature

/Benjamin J. Walsh/

Printed name

Benjamin J. Walsh

Date

August 29, 2024

Reg. No.

82,138

Dated: August 29, 2024

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a)(4).

Electronic Signature:

/Kelly A. O'Neil/

(Kelly A. O'Neil)

12769865.1
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Page 1 of 2

UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 08/29/2024 04:12:16 PM Z ET A1389.70001US01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 2136 FILED BY Kelly O'Neil
PATENT CENTER # 66981524 AUTHORIZED BY  Benjamin Walsh
CUSTOMER # 23628 FILING DATE 05/31/2024
CORRESPONDENCE - FIRST NAMED Roy H. Larsen
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /8543 E202485G13146502 Kelly O'Neil
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
2501 UTILITY ISSUE FEE 480.00 1 480.00
TOTAL

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 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. AdvanCell
vanCe
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Page 2 of 2

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Page 1 of 2

UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 08/29/2024 04:12:16 PM Z ET A1389.70001US01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2136 FILEDBY Kelly O'Neil
PATENT CENTER # 66981524 FILING DATE  05/31/2024
CUSTOMER # 23628 FIRST NAMED  Roy H. Larsen
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Benjamin Walsh
ADDRESS
Documents TOTAL DOCUMENTS: 3
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
A138970001USO1-TRN- : :
BJW.pdf 1 Miscellaneous Incoming Letter 26 KB
A138970001USO1-ISSFEE-
BJW.pdf 1 Issue Fee Payment (PTO-85B) 38 KB
A138970001US01-CSRA- 5 Post Allowance 28 KB
BJW.pdf Communication - Incoming
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
A138970001US0O1-TRN- AF952BF9B23D3F834D8944A1A65A027FF922C634990B70927F
BJW.pdf 75F397FA96ABEF1970E340B1FFE685CE9DGECAA38789E4AD
AdvanCell
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Page 2 of 2
05A2218A75C2023FDODFF86D61D27C
9AC393124901ADDD78182B7019D7BF827084F34C17D1517F0

86AB6135BC54CBDEED5D76D0A39A6FC3A30F5692FC4AAQ7F
D0339A470CD2DB65E96AAD1F8790EB6

A138970001US01-ISSFEE-
BJW.pdf

350C29B4AC67AFE3D12DC6C964CBBF542E0AS0FD39AD739E
DEAS6A0C914791C94077BCFO9EOABE11C87B21E77A0677B41
62CDF3D49C73636BD6F6206FDF93375

A138970001US01-CSRA-
BJW.pdf

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

By mail, send to: Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after
issue fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

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

By fax, send to: (571) 273-2885

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

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue
Boston, Massachusetts 02210-2206

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United States
Postal Service with sufficient postage for first class mail in an envelope addressed to
the Mail Stop ISSUE FEE address above, or being transmitted via the USPTO
electronic filing system or by facsimile to (571) 273-2885, on the date below.

Kelly A O ’Neil (Typed or printed name)
/Kelly A. O’Neil/ (Signature)
August 29, 2024 (Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
TITLE OF INVENTION:  PRODUCTION OF HIGHLY PURIFIED 212PB
APPLN: TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480.00 $480.00 11/22/2024
EXAMINER ART UNIT CLASS-SUBCLASS
S. M. Luck 2881

1. Change of correspondence address or indication of "Fee
Address" (37 CFR 1.363)

2. For printing on the patent front page, list .
P ¢ P Pag 1. Wolf, Greenfield & Sacks, P.C.

(1) The names of up to 3 registered patent attorneys

Change of correspondence address (or Change of or agents OR, alternatively, )

Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member

I:‘ “Fee Address” indication (or “Fee Address” Indication form a registere(.i attorney or agent) and the names of
PTO/AIA/AT or PTO/SB/AT; Rev 03-09 or more recent) up to 2 registered patent attorneys or agents. If 3.
attached. Use of a Customer Number s required. no name is listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent): |:| TIndividual |:| Corporation or other private group entity |:| Government

Issue Fee |:| Publication Fee (if required)

4b. Method of Payment (Please first reapply any previously paid fee shown above):

|:| Enclosed check

The Director is hereby authorized to charge therequiredfeefs), any deficiency, or credit any overpayment to Deposit Account No.

4a. Fees Submitted:

I:‘ Non-electronic payment by credit card (Attach form PTO-2038)
23/2825

Electronic Payment via Patent Center or EFS-Web

5. Change of Entity Status (from status indicated above)
NOTE: Absent a valid Certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue fee

Applicant certifying micro entity status. See 37 CFR 1.29.
payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken as
a notification of loss of entitlement to micro entity status.

I:‘ Applicant asserting small entity status. See 37 CFR 1.27.

NOTE: Checking this box will be taken as a notification of loss of entitlement to small or micro

I:‘ Applicant changing to regular undiscounted fee status. g L
entity status, as applicable.

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

Authorized Signature /Benjamin J. Walsh/ Date  August 29, 2024
Typed or printed o
name Benjamin J. Walsh Registration No. 82,138
12769866.1
AdvanCell
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Docket No.: A1389.70001US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: August 29, 2024 Electronic Signature: /Kelly A. O’'Neil/ (Kelly A. O'Neil)

COMMENTS ON STATEMENT OF REASONS
FOR ALLOWANCE UNDER 37 C.E.R. § 1.104(e)

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
August 22, 2024 Notice of Allowance and 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 because of the combination it recites and not because of the presence or absence of

any one particular element.

The Examiner’s Statement was not prepared by Applicant and only contains the Examiner’s
possible positions in one or more reasons for allowability. Thus, any interpretation with respect to

the Examiner’s Statement of Reasons for Allowance should not be imputed to the Applicant.

12769871.1
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Application No.: 18/680,372 2 Docket No.: A1389.70001US01

Applicant believes no fee is due with this Comments on Statement of Reasons for
Allowance (37 CFR 1.104(e)). However, if a fee is due with this Comments on Statement of
Reasons for Allowance (37 CFR 1.104(e)), please charge our Deposit Account No. 23/2825, under
Docket No. A1389.70001USO1 from which the undersigned is authorized to draw.

Dated: August 29, 2024 Respectfully submitted,

By /Benjamin J. Walsh/

John S. Harmon, PhD, PE

Registration No.: 67,131

Benjamin J. Walsh

Registration No.: 82,138

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

12769871.1
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Receipt date: 08/21/2024 18/680,372 - GAU: 2881

DOCKET NO.: A1389.70001US01
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: 8/21/24 Electronic Signature for Timothy Peng: /Timothy Peng/

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98

Commissioner:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned

requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed within three months of the filing date

of a national application other than a continued prosecution application under 37 C.F.R. § 1.53(d).

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the information
listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the
references should not be construed as an indication of the importance of the references.

The undersigned hereby makes the following additional information of record in the

above-identified application.

12746954.1
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Receipt date: 08/21/2024 18/680,372 - GAU:

Application No.: 18/680,372 -2- Art Unit: 2881
Conf. No.: 2136

The undersigned would like to bring to the Examiner’s attention the following co-pending

applications that may contain subject matter related to this application:

Serial No. Filing Date Inventor(s) Docket No.
*17/756,802 06-02-2022 Larsen A1389.70001US00
*18/680,605 05-31-2024 Larsen A1389.70001US02

*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a copy of a

cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Patent Center.

PART III: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that more
relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to
patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior art

as defined by 35 U.S.C. § 102, or an admission by Applicant as prior art.

AdvanCell
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Receipt date: 08/21/2024 18/680,372 - GAU: 2881

Application No.: 18/680,372 -3- Art Unit: 2881
Conf. No.: 2136

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her
own conclusion regarding the relevance of the cited information.

An early and favorable action is hereby requested.

The Director is hereby authorized to charge any deficiency or credit any overpayment in the
fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No.

23/2825 under Docket No. A1389.70001USO1 from which the undersigned is authorized to draw.

Respectfully submitted,

Electronic signature: /John Harmon/
John S. Harmon, PhD, PE

Registration No.: 67,131

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

Docket No.: A1389.70001US01
Date: 8/21/24

/SEAN M LUCK/ 08/18/2024

AdvanCell
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Receipt date: 08/21/2024 18/680,372 - GAU: 2881

APPLICATION NO.: 18/680,372 ATTY. DOCKET NO.: A1389.70001US01

FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: May 31, 2024 CONFIRMATION NO.: 2136

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Roy H. Larsen

GROUP ART UNIT: 2881 EXAMINER: S. M. Luck
Sheet | 1 | of | 1
U.S. PATENT DOCUMENTS
U.S. Patent Document icati
Examiner’s | Cite Name of Patentee or Applicant of Cited Date (f)fCP.ltltgllC)auon or {ssue
Initials # No. Kind Document 01 MiteC ocuen
Number Code MM-DD-YYYY
10,434,198 B2 Larsen 10-08-2019
2023-0014219 Al Larsen 01-19-2023
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of
Publication of
Examiner’s | Cite Name of Patentee or Applicant of Cited Cited Translation
PP

Initials # No. Office/ Kind Document Document (Y/N)

Country Number Code MM-DD-

YYYY
OTHER ART — NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the .
Examiner’s | Cite . .. . . . Translation
Initials # No item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), (Y/N)
publisher, city and/or country where published.
HASSFIJELL, A 212Pb generator based on a 228Th source. Appl Radiat Isot. 2001
Oct;55(4):433-9. doi: 10.1016/s0969-8043(00)00372-9.

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO’s Image File Wrapper (IFW) system,
are included. See 37 CFR § 1.98 and 12870G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is

relied upon for an earlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:
/SEAN M LUCK/ 08/18/2024

# 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.

12746955.1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
23628 7590 09/23/2024 | X AMINER
WOLF GREENFIELD & SACKS, P.C.
600 ATLANTIC AVENUE LUCK, SEANM

BOSTON, MA 02210-2206

| ART UNIT | PAPER NUMBER
2881
| NOTIFICATION DATE | DELIVERY MODE
09/23/2024 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):

Patents_eOfficeAction @WolfGreenfield.com
WGS_eOfticeAction@WolfGreenfield.com

PTOL-90A (Rev. 04/07)
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mect Application No. Applicant(s)
Noti CofA//ed bili 18/680,372 Larsen, Roy H.
olice of Allowabilily Examiner Art Unit AIA (FITF) Status
SEAN M LUCK 2881 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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.} This communication is responsive to 08/21/2024.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 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..] 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 (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.[J Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/SEAN M LUCK/
Examiner, Art Unit 2881

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20240918
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Application/Control Number: 18/680,372 Page 2
Art Unit: 2881

Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AIA.

Reasons for Allowance

2. The following is an examiner’s statement of reasons for allowance: The prior art in general
discloses the decay of solid precursor isotopes in a collection container in general, but does not provide
adequate detail to address the inventive features of exposing the collector surface to gaseous progeny
isotopes to deposit solid progeny isotopes. The information provided in the prior art does not address
these features, or provide a basis for a person of ordinary skill in the art to arrive at them without
relying on improper hindsight reasoning or inappropriate claim interpretation.

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.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to SEAN M LUCK whose telephone number is (571)272-6493. The examiner can
normally be reached 8-5 M-F.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Robert Kim can be reached on (571)272-2293. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.

AdvanCell
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Application/Control Number: 18/680,372 Page 3
Art Unit: 2881

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/SEAN M LUCK/
Examiner, Art Unit 2881
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A\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N

S

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01
CONFIRMATION NO. 2136
23628 PUBLICATION NOTICE
WOLF GREENFIELD & SACKS, P.C.
500 ATLANTIC AVENUE (RO ARG b
0C000000078904690

BOSTON, MA 02210-2206
Date Mailed: 10/04/2024

Title:PRODUCTION OF HIGHLY PURIFIED 212PB

Publication No.US-2024-0331888-A1
Publication Date:10/03/2024

NOTICE OF PUBLICATION OF APPLICATION

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

The publication may be viewed using the USPTO's publicly available Searchable Databases via the Patent
Public Search tool at www.uspto.gov. The direct link to access the Patent Public Search tool is currently
https://ppubs.uspto.gov/pubwebapp/static/pages/ppubsbasic.html.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the dates
of receipt of correspondence filed in the Office, may also be accessed via the Internet through Patent Center,
the USPTO’s electronic patent application filing and management system. The direct link to access this status
information is currently https:/patentcenter.uspto.gov/. Prior to publication, such status information is confidential
and may only be obtained by applicant using the private side of Patent Center.

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

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

page 1 of 1
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Complete if known
F E E T RAN S M ITTAL Application Number 18/680,372-Conf. #2136
Filing Date May 31, 2024
Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Roy H. Larsen

Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name S. M. Luck

Form PTO/SB/15A or B or equivalent must either be enclosed or -

have been submitted previously. Art Unit 881

TOTAL AMOUNT OF PAYMENT ($)600.00 Practitioner DocketNo.  [A1389.70001US01

METHOD OF PAYMENT (check all that apply)

I:l Check Credit Card I:l Money Order I:l None I:l Other (please identify):

Deposit Account Deposit Account Number:  23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C.

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):

Charge fee(s) indicated below Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of fee(s) under Dgharge any additional fee(s) or underpayment of fee(s) under 37
37 CFR 1.16 and 1.17, except for any excess claims fees or FR1.16and 1.17
multiple dependent claim fee

Credit any overpayment of fee(s)

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

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee})
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type U ($) S($ M($) us S($ M($) us S($ M($) Fees Paid ($)

Utility 320 128* 64 700 280 140 800 320 160
Design 220 88 44 160 64 32 640 256 128
Plant 220 88 44 440 176 88 660 264 132
Reissue 320 128 64 700 280 140 2,320 928 464
Provisional 300 120 60 0 0 0 0 0 0

*The $128 small entity status filing fee for a utility application is further reduced to $64 for a small entity applicant who files the application via Patent Genter or EFS-Web.

2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee ($) Small Entity Fee ($) Micro Entity Fee ($)
Each claim over 20 (including Reissues) 100 40 20
Each independent claim over 3 {including Reissues) 480 192 96
Multiple dependent claims 860 344 172
Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
30 -30 orHP = X = Fee ($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee ($) Eee Paid ($)
2 -30rHP = X =

HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(¢)), the application size
fee due is $420 ($168 for small entity) ($84 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof  Fee ($) Fee Paid ($)
-100 = /50 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $140 fee ($56 small entity) ($28 for micro entity)
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)

Other (e.g., late filing surcharge): 2464 Petitions requiring the petition fee set forth in ... 56.00
2801 Request for continued examination (RCE) - 1st ... 544.00

SUBMITTED BY

Signature IJeffrey C. Harrigan/ e 79,725 | Telephone 617.646.8000

Name (PrintType) | Jeffrey C. Harrigan Date November 1, 2024

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a){4).

Dated: November 1, 2024 Electronic Signature for Eileen M. MacKenzie: /Eileen M. MacKenzie/

13339314
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DOCKET NO.: A1389.70001US01
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: November 1, 2024 Electronic Signature for Eileen M. MacKenzie: /Eileen M. MacKenzie/

MAIL STOP RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98

Commissioner:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned

requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed before the mailing of a first Office

Action after the filing of a Request for Continued Examination under 37 C.F.R. § 1.114.

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the information
listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the

references should not be construed as an indication of the importance of the references.
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Application No.: 18/680,372 -2- Art Unit: 2881
Conf. No.: 2136

PART III: Explanation of Non-English Language References and Remarks Concerning Other
Information Cited

The following is a concise explanation of the relevance of each non-English language
reference listed on the attached form PTO-1449 (modified PTO/SB/08):

The relevance of RU 2742138 C1 may be understood by the English language machine
translation submitted herewith. The undersigned makes no representation as to the accuracy of this

translation but is not aware of any inaccuracies.

PART 1V: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that more
relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to
patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior art
as defined by 35 U.S.C. § 102, or an admission by Applicant as prior art.

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her

own conclusion regarding the relevance of the cited information.
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Application No.: 18/680,372 -3- Art Unit: 2881
Conf. No.: 2136

An early and favorable action is hereby requested.
The Director is hereby authorized to charge any deficiency or credit any overpayment in the
fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No.

23/2825 under Docket No. A1389.70001USO1 from which the undersigned is authorized to draw.

Respectfully submitted,

Electronic signature: /Jeffrey C. Harrigan/
Jeffrey C. Harrigan

Registration No.: 79,725

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

Docket No.: A1389.70001US01
Date: November 1, 2024
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 11/01/2024 09:21:07 PM Z ET A1389.70001US01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2136 FILED BY Eileen MacKenzie
PATENT CENTER # 67819338 FILING DATE  05/31/2024
CUSTOMER # 23628 FIRST NAMED  Roy H. Larsen
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Jeffrey Harrigan
ADDRESS
Documents TOTAL DOCUMENTS: 10
SIZE

DOCUMENT PAGES DESCRIPTION (KB)
A138970001USO1-FEE-1-
JCH.paf 1 Fee Worksheet (SB06) 34 KB
A138970001USO1-FEE-2-
JCH.pdf 2 Fee Worksheet (SB06) 38 KB
A138970001US01-WDRW- 2 Petition to Withdraw from Issue 28 KB
JCH.pdf
A138970001US01-IDS1449- 1 Information Disclosure 25 KB
JCH.pdf Statement (IDS) Form (SB08)

Warning: This is not a USPTO supplied IDS fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.

A138970001USO01- 3 Letter specifying the conditions

IDSBODY-JCH.pdf for filing under 37 CFR 1.97 30 KB
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A138970001US01-RCE-
JCH.pdf

Page 2 of 3

Request for Continued

Warning: This is not a USPTO supplied RCE fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.

HASSFJELL_et_al Appl_Ra
diat_lIsot_1994_v45 p1021_
NPL.pdf

KOZEMPEL_Radon_2017 ¢
h2_p7_NPL.pdf

RU2742138C1_w_MT_FOR.
pdf

RUTHERFORD_Phil_Trans_
Roy_Soc_A_1905_v204 _p16
9_NPL.pdf

Digest

DOCUMENT

A138970001US01-FEE-1-
JCH.pdf

A138970001US01-FEE-2-
JCH.pdf

A138970001US01-WDRW-
JCH.pdf

A138970001US01-IDS1449-
JCH.pdf

A138970001US01-IDSBODY-
JCH.pdf

A138970001US01-RCE-
JCH.pdf

HASSFJELL_et_al_Appl_Radia
t Isot_ 1994 v45 p1021_NPL.p

df

1 Examination (RCE) 29 KB
5 Non Patent Literature 582 KB
20 Non Patent Literature 837 KB
33 Foreign Reference 1546 KB
52 Non Patent Literature 18262 KB

MESSAGE DIGEST(SHA-512)

986ACBE9AAAE4948938F0661DES5C67B32A1D9A2287248B833
FO1A2A1AES91E07B50CA243D5064951DE96CAEOBA8A2603D
C394C4EB5SEC9716AED825FC9D4AA646

329AEQ057AE45726EBIOES72F7F82C0286BBA5857710F56B83C
E7BF70FB5A86B5DC602F1BB92CB3C62278C1F3F1FIOFOE39F
4A99CBA6404FC3F698913DB7899BAFC

25EB547B92B825523A4DC7151C124CEC1D5ADD715E38E172
AB8806EASCEB2EF4A86CED4736228F2B1B05336D20EA6B1D
4C85D06C1CB1D0C2EACD253B8D18CDE4

60C53020A0EBBB78130DA6A2EC88F649524B1EED81FB671D
B1351063A61C5C64C9B521CA71124515ECE6156C464B482F9
2312A5A475974A373D4607DD2EFBFFA

D38648B20D1E01F030331F6C5C36CB5D210F48B1E9556A25D
08CF60B45895132CD31D3D61417BEDDODAA8C247877CD4F9
589724F7A3BE6658718CCO90EEE7DAS3

324C09F523389E542CEQ076316F54678A22E355974F9750D4F 1
8A3F64956C718550C24A07CE823DEBE4E11C6EB26020D2BA
08C13BEOF0712F86F23AFB91CFDD7E

22470BAADDE3901980043FDACE025D024E3EB27F1786456F2
A80121F79303FC2B63D7909AE30COBF1AEC9F321B3D38AB87
454D3A6C5123B62D083A8C308F0DB7
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Page 3 of 3

6D24BADD6706B87EE151F9FBCOD1B9114E8F7F3FF43EBFF4
E059A52267950BEEOFD85FA1BC23E2A67896ACA40B7846D8
D317EA4304F235651A973BCO9E228327E

KOZEMPEL_Radon_2017_ch2
_p7_NPL.pdf

6008904D7A0D0OE82A250C5046DA649A62926BE3A298622B928
RU2742138C1_w_MT_FOR.pdf 064ADF03C0D245F1280D39F87C694E821387AF23020A03F244
95C6F57053E4020CACE88F30B71D

RUTHERFORD_Phil_Trans_Ro  D788DAFD9C9F5EF7C3B45E6081DOBOAOAA78A6FCD3E3DAY
y_Soc_A_1905_v204_p169_NP FC3F9AF49C27F43D3CBE2710FFAQ7FEF4872ABB8776A4BFO0
L.pdf CC9111632024D964FEEC8B5789830E488

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

AdvanCell
Ex. 1013 - Page 146



Request
for
Continued Examination (RCE)
Transmittal

Address to:

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Application Number 18/680,372-Conf. #2136
Filing Date May 31, 2024

First Named Inventor Roy H. Larsen

Art Unit 2881

Examiner Name S. M. Luck

Attorney Docket Number | A1389.70001US01

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to
June 8,1995, or to any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on page 2.

1. | Submission required under 37 CFR 1.114 | Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).

Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be

considered as a submission even if this box is not checked.

a.

i I:I Consider the arguments in the Appeal Brief or Reply Brief previously filed on

ii. I:l Other
b. Enclosed
i I:I Amendment/Reply
ii. I:l Affidavit(s)/ Declaration(s)

2. Miscellaneous

a I:' Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a

iii. Information Disclosure Statement (IDS)
iv. Othe, Form 1449; Copies of cited references

period of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

b. other Petition to Withdraw from Issue
3. The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

a. The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments, to
Deposit Account No. 23/2825

i RCE fee required under 37 CFR 1.17(e)

ii. I:l Extension of time fee (37 CFR 1.136 and 1.17)

i, other Petition Fee Under 37 CFR 1.313
b. I:' Check in the amount of $

c. Payment by credit card (Ferm-PTO-2038-enclosed) d. D Payment by USPTO patent electronic filing system.

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

enclosed

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Signature
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RU EN

medicine.
.invem on relates natechnoiogy:‘or
ead-211 / bismuth-

YizobpeTerie OTHOCTCH K TeXHONOT VIV NO1y-eH s
cavHua-211/snomyra-211 FUPRAVE) pna agepron
MEnkKLHbL CROCoS OCHORAH HA KCRGAB30BAH MY

3chcherTa aMaHaWK pancHa-219 19Rn) KeTouHIMKOM, nudea' med ""nx- Thx' method is based on the use of the
CORemTaLAM NPenapaT panuii-223 (3Ra). Morodmux effect of radon-219 (M%Rn) en"!a:‘wation by a source
M3rOTaBAVBAIOT NYTEM CO3RAHKA Ha NOBERXHOCTY containing radium-223 ("Ra}. The source is made by

FOPKUCTOND/BOMOKOHHOD MATEPVENA ¢ RASBUTON creating a thin dry solid layer of radiur"‘.—ﬁf% on the
BHEWHER NOBEPKHOCT b0 TOHKOMD CYXOrQ TBEDAOIO \urfme of a porous / fibrous materisl with an outer
cnos npenapata. VICTOUHYIK DaaMelgioT B YCTAHOBKS, surface. The sourceis placed inan mstallatinn consisting
COCTOS SN 13 .ef) METWUHHOTO FA308070 KOHTYRa C ofa sealed gas loop \/‘ﬁth forced circutation of a gas flow
APVIHYAMTEREHON LADKYNRLAENR Ma3080r0 NOTOKE ¥ and a ¢ lﬁ- tor for the depaosition of gaseous “PRn. It's
KOMAGKTOPE A% OCANACHNKA Ta3006pazH0ro “17Rn. necessary to create an ice taver on the inner wails of the
NpeaBapvUTEALHO Ha BHYTPEHHIX CTEHKAX KONNEKTOPa collectorby ¢ i ingitand <imultaf|ec>u<lv nj

0T REAAHON CROM MYTEM £70 OXTaMAEHNE K water aerosol into the collector.
OAHOBREMEHHOID MEDKEKTY DOBAHIA BOAHOTO and the accumulation o
E3p03009 B KOHTYP. Ccawgerne 29Rn n hakonnedve the target product are can
NROAYKTOR 870 DACHERA, CONEPKA LMK LISNSBoR ice layer of the f“r)ll-&d L and the extraction of/*lF b/
APCIYKT, NPCROAAT HA NOBEPXHOCTY CAOS AEfa 2B s carriad out by heating the walls of the collector
KOMRASKTOPE, 3 M3raeueHKns “PL/AUBI nposoaaT and collecting the farmed melt water.
TyTEM HarDeRa CTEHOK KORNeKTopa 1 cbopa EFFECT: invention rakes it possible to simplify
cbpasyiolieica Tano Bogsl. Miachpeteryie nozeonser techrology of obtaining *1'Ph /1B, to increase vield
YNPOCTATE TEXHOAOTIO NTmysaHna “ R R, and to ensure high radiochemical purity of the t
FIOBBICUTE BBIXOA 11 OBECHIEYATE BHICOKYIO raclionuclide.
Japlf'x/! AUHECKYIO YHCTOTY LENeBOro pagnoHyKnvaa. 12 ¢l, 1 dwg

1z v, 1own.

8

HEM £

ViR {2k
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Claims

("] [MT]

producing lead-211 / bismuth-211 {21
SR for nuclear medicing, inciuding: preparing a
a vi3 MaTepuana, ,ore: aration from a material containing radium-223 (77
COLEDMALETD papmi-223 (7 R g a source of emission of radon-219 (217 Bn)
ACTOMHMKA MCRYCKaHNS pagoﬁa ion on a substrate, placing the
HEHECEH MR NPENaRATa HA NOANOKIY, DA3MAIEH e source in a sezled unit, creating conditions for
ACTOMHMKE B TEDMETWHHON YCTAHOBKE, ¢ intensifying the mtpdt of 79 Rr from the source into the
YCROBAM A7 MHTERCUDNKALIMM BRiXOAA - urne of the unit, placing a collectorin the unit for

1. Cnocob noay-erna CBuHLA-

(213

211/smemyTa-211
Ph/ 1 Ri) ans A8epHOR MEaMLMI HbYL BIHOYAI!
0 |'\ WIoToORASHWE I i'\(::r:a )

BRa), naroroRneHve
219 (18} nyTem J

ing preparat

gas vo

YICTOMHWKA 2 F3208ki O0meM YCTAHOBKY, paamMeilieHna deposition of gaseous 217 Rn, accurnulation of 21° Rn
B YCTaHOBKE KOMAEKTODa LA CCaMEeH NS raclicactive decay products containing the target

wuo@ asroro Y9Rn, HakonneHue Ha CTeHKax product on the coliector walls during not less t

KORNEKTOD2 NPOLYKTOR DASVCAKTUBHOMD pacraga hours, extraction of the target product from the coliector
2R, copepmalx UEneBoi NpOaYKT, B TE4EHAE He inthe form of a solution and use of an instaliation for
MEHEE 2 4aroB, M3BASUEHNE W3 KOMEKTOPA LENREeROIO repeated cyclic production of the targat product,

FIPCAYKTE B BY/E DACTEOPE W VICNOMB30BAH NS characterized in that the preparation is made in the forrm
YCTAHOBKMA L5 NOSTOPHOID LMKAKSHOIO NOfyHeRs ofan aqueous solution of 2 Ra compounds, & porous
UEREBOIO NPOSYKTA, OTAVHaICUMIACS TEM, HTO material with a developed outer surfaceis used as a
Apenapat V3roTaERvBaoT B BUAE BORHOIO pacTacpa source substrate, source made by creating 2 thin dry
coeguHeHnt 2°Ra, B Ka4eCTBE NOANKKA UCTONHIKS sclid on Th: surface of the material th layer of the drug
YCMONB3YIOT NOPUCTBIA MaTepitan ¢ pas3BuTol hickness of several molecular layers, the source is
BHEWHEN NOREPXHOCT B0, MCTONHUK V3TOTARMMEAINT piace d in a container with 2 volume of V |, equipped
AYTEM COZAAHVA HA NOREDXHOCTY METEDNANS TOHKOTO with ¢ ting system, the collactoris made in the form
CYAQrO TREDJOIG CNOS NpenapaTa TORUMHOK of a container with a volurne of V 5, equipped with
HECKONBKO MOEKYAIHDHbDIX CAOEE, MCTOYHUK NOMeLAInT cooling and heating system, t i’:St&:l:oU(ﬂ consists of
B eMHOCT 00bemMoM V1, OBORYAOBAHKYIC CHCTEMO an audiiary, working and flushing circuits connected by
Harpesa, KOANeKTOPR KRrGTaBMMBakT B BUE 8MKOCTY tubes and separau:u' by shut-off vaives, the awdliary
obmeMon Vy, COORYANEARHOM CUOTEMON OXAKAEHNS 1 circuit is used at a preliminary stage to create an ice
HarpesaHus, VCTaHOBKE COCTOWT 143 tayer on the innerwalls of the collector, the accumulation
BCAIOMOraTenbHOMo, patoHero v NMpOMbIBHOTO ofi*hr’:* target product is carried ‘
KOHTYDOR, CORAUHEHHBIX T onaw Y OTRENSEMbIX ice laver in & working circui ng v
3ETIODHEMI BEHTUNGMI, BCTIOMOFATEAbH BIA KOHTYD and V;, the volume of connecting pipes V z and 2 pump
VCTHONB3YIOT Ha NPeRBapUTENLHOR CTafKI 4ns for *'Vuﬁd gas circulation with flow rate @, and the
CORAAHS Ha BRYTDEHH X CTEHKAX KONEKTopa flushing circ: m is used in *we mode of extracting the
RENSHOIO CIOM, HBHOMNEHE LRNesoro NPONyKTa wating the marnifold walls and
APOBOAST HE MOBERXHOCTIA REASHOM Chos B padioveM coilertin :'”e ff\ mied me;t water.
KOHTYDE, COCTOAILEM 13 00heMoB Vi 1 V), 0Bsema
coepmHUTeNbH b TEYHOK V3 1 Hacoca Aas
APWHYEUTERBHON UMPHKYRS LMY Fa3a ¢ pacxonom J, a
APCGMBIEHON KOHTYD UCTIOAL3YOT B DEXIIME
MEBASMEHUT LENCEOTD NRONYKTA NYTEM Harpend

SHOK KoaniekToPa v chopa ofpazvicleics Tanol
BOA.
2. Cnocob no n. i, OTAVYAIoLMIACS TaM, YT Ans 2. The method according to claim 1, characterized in
AOAYSEHA NDENApaTa MCNOABIYIOT PECTRODMMbIE B that for the preparation of the preparation, water-scluble
BOAE CORAMHERIA “2PRa, HOTODBIE B CYXOM BIGE compounds of 7% Ra are used, which in dry form release
XOPOWO BhiREASHOT DAOH, HANDUMED XN0DWALL 1/ radon well, for example, chlorides and / or bromides and

-Topomvw;u u/vny orucu. Joroxides.
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3. Crocodb no . 1, OTAKYAIWKICS TeM, 4TO B Ka4erTee 3. The methad according t“ faim 1, Charar_.terized in
i made of ultra

30 n Pv 'V"I”O\/C"lb":'\_, and /or

NOPKUCTOIC MatTepvana MnoNe3yioT BONOKOHHD! 7
MaTepKan 13 YReTDATOHKKMX BOOKOH, HanpyMeD 13

TRAHY TIeTDAHOBA, /WAY CTEKACBONOKHA, KA r, and / or carbon fiber, and the preparation is
VIIEDOAHOTC BOMOKHA, 3 HaHater e Npenapara Ha 2 pliojt > the material by the method ofo cking and /
MATEPUEN NIPCEOART METOAOM HEKELIBAHKS /1M orwetting with a solution of the drug, followed by drving.

CMa4BaHKa DACTBODOM Npenapara ¢ NOCNeLVIC LM
BhiICYUMBIHUEM.,

4. Cnocob no . 1, oTanYanuica Tem, o3faHue he mef'hod according to claim acterized in
Ha BHYTPEHHMX CTEHKAX KOMAGKTOPE CACA NbAa e creation of an ice layer on the inner walls of the
FIDCBOAAT MYTEM 33MORAKUBEHNR BORHOMO a’aporﬁon@:, coilectf‘ is carried out by freezing an agueous aerosol,
HanpuMep, Ha OCHOBE SUCTUARKDORAHHON BOAL 1y forexample, based on distilled water o x,li’f% which is
(DUBVONCTMYECKOTC DACTEODE, KOTODSNA forcibly :ntroouc,\,d nto e cotlector volume, for
APVHYAKTEREHD BBOAAT & O0BeM KOANEKTOpa, example, using an injector.

HanprMep, C UCROAR30BaHNeEM MHKEKTODA.

5 Cnocob no . 1, OTAVNaloWmMica T eM, HTO B DaxiMe L, characterized in

on of the target product

HaKOMAEH KM Uanesoro Npoayrra 1/‘H’i'GP’"i/'I(]LJE/IPQE]Ly/'I i8]

BLIXOGA “1°RN 13 VCTOYHIKS B Ta308sil 0fbem wtion of th okjtpdt o"iﬁ R' fO'n the source
APOBOAST MYTEM Harpesa CTOMHYIKA SO TEMISDATYD b to the ges volume is carried out by heating the source to

Lre of more than 100 © C.

0D
oor
o
=3
o
D
D
<%}
[y
=3

Bonee 100°C.

8. Cnoco no . 1, ornndaiowuics Tem, §To matepuan he method according to ¢

7

Aperapara CoRemIT Topnit-227 (Z7Th) unm cmecs that the preparation material w.*.*w.*s tk onum-227 (2
I

Y ora mixiure of 27 Th and 22° Ra and allows the
224R 1 225Ra, presence of impurities 22! Ra and 2 Ra.

22T 11 72Ra v AONYCKSST NPUCYTCTBIe NpMeceit T

7. Cnocod no . 1, o‘n‘;wa:»oml.f:l'“/}ch Tem, HTO he methad according to n 1, characterized in
fpy Hyglf:'renb:»»l LV DRYASLMIO TA3080I0 NOTOHA B thaf' the forr'ev" circulation of the gas flow in a closed
BEMKHYTOM KOHT ")eyg TAHOBKUA NPOBOART, HarpruMep ' ed out, for exarnpl

s Cairi

C VCNOAB3OBAHNEM TIRRUCTANBTVHACKOTO HACKCA, A4 8 a peristal m pump, and dry airand /orcarbon
HaueCTRE TA3CR0OMN CPEnbi MCNDARIYIOT CYXON BOIAYX used as the gasecus madium.

i/l/l/'lbl YK CAR i raz.

terized in

8 Cnocob no . 1, oran-aowmiics Tem, MTo 3HaYeHus
GV, Vo v Vs Bb;@/:parm' Takim obpasom, 4Tobst (v /Q)
<(G,25 ¢; (Vo/0) ~20-25 ¢, a (V3/Q) - MyHUManbHG

BO3IMOXKHbBIM.

3 are chosen 5o that:

s, a V2 /0Q) -the

8. Cnocob nom. 1, CTAVHaUIMIACS TaM, HTO B DOXKME 8. The methed according to claim 1, characterized in
HAKOMASHIAS UENEROro MPOAYKTa, OXIaKASHUE CTEHOK that in the mode of accumulation fﬂﬂt arget produc
KONNEKTOPRa NDOBOAAT A0 TemnepaTynsl Hipke -11°C ¢ the cooling 3:':‘. e Col l(—“ftox walls is carried out

MCRCTBICEAHMEM «CVXOTD /bEar (GRYCKUCY Y iepoaa
CO) w/vav cr

C using d@ ice' {
uttra-low-

el anbHOro

YARTDAHWBKOTEMNEDATYPHOIO XOAOCLKMABH K.
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10, Criccob 1o 1. 1, OTAVMHAKLMACS TeM, YTO
VI3BRGUEHVIE LENEeBOrO NPSAYKTA W3 NPCMBIBHOTO
KOHTVDE NPOBOAAT NVTEM HarpeBaHna BHELHMK

“““ TEHOK KOIABKTODA FopsYel BoRoH 1/iav ¢
CTIOAB3OBAHVIEM CRELNENBHOO HAIPeBaTans, a
nocne cBopa Tan0M BOAS, NPK HECOXORUMOCTY,
TPOBOLAT JONOARNATENLHVIC NDOMBIBKY KOMNEKTORA.

10. The methed accerding to claim 1, characterized in
that the extraction of the targst product from the flushing
is carried out by heating the outer walls of the
collector with hot water and / or using a s
and after collecting melted water, if necessa
additional v

circu

ocial heater,
Y
ashing of the collectoris carried out.

11. Criocob no . 11 3, OTAKYALIMRCS TEM, 4TO A7
MBTOTOBAGHIE VCTOUHIAKE VCTOABAVIOT (BIATBT DYIO LI
Matepuan GHA-152,0 8 avnge bunbTpos ADAPMA,
HOTODbBIE COBVPAIOT B NAKET, WY B BUAE NeHTh,
HOTORVIO HaMAThiBAIOT B DYIOH HA KaTyLIKY.

11. The method according to PP. 1 and 3, characterized
inthat for the manufacture of the source the filter

material FPA-15-2.0 is used in the form of AFA-PMA filters,
which are collected in a bag, or in the form of & tape,
which is wound into a roll on a reel.

~
A
1

12. Criocob no n. 11, OTAMHaIoWmMiies Tem, YTO ra30Bhi
NOTOK B ofbeMe Vy HaNPaBAsioT NapaniensHo
FAOCKOCT Y MABTRYIOWMY CAOSB MaTepuana
NCTOMHUKE.

1 thavolume V | i directec

the planec fthef It orlayers of the source materiaL
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Description

{RU]

[MT]

i ?060(:‘T'E‘H A2 OTHOCWTCH K TEXHOIOT VM NOAYHEHIA
DafWOonyKAMAOB 4519 ",Lel“l-'ub‘ MEOVLAHBL

The invention relates to a technclogy for producing
radionuclides for nuclear medicine.

jvs]

HacToRILEe BPEME GilHIM 13 Hanbonee

CHeKTUBHLIX HaNpasneHil 8 pagnaupoHHON
TEpanvi OHKONOTVYECKKX 2aboneBar i 98n9eTos
METOR TapTeTHOK (target - MulleHs) Tepanuy,
OCHOBAHHEIV Ha MCMONb30EAHKM B K34eCTBE
MCTOMHMKE BHYTDEHHEr D 08AYMeH S KODOTHKOMVIBYLINX
afbda-nsiyuaie X pagnoHynace (KAWP) ¢

el

Maneit nepuog nonvpaciaga (Tyy,) KAUP
APSRCNPENendaT HeoOXORUMOCTE NOMYYEHIAS X B
MERMLHCKON KRAHMKE AR5 3KCNPecCHO0
YI3TOTORNEBH 15t COOTRETCTRYRILNX
anuodapmnpenapatos (POM).

XapakTeDHbiM NepUGioM NoRYpacnaia AeCs Ty MAHYT.

fived lpl“a @”'tt ng md onuchide
characteristic half-life of tens of miy
intemnal irradiation. The shiort |

al
determing

=3 the need 1o \,b ain ther
the ox'pf'@ss preparation of the correspor
armaceuticals (RP).

'),

JAL

And nonyyerus KAMP 8

APKWHSTO MCNOAL30BaTH

B OHKOAQIMHECKIAX LgHTPax
elhanbHble

DSANOAMNHECKINE MET b OBaHHbie Ha

oTneneH KAUP oT Gones [onTroBYiLX
MATEDMHCKMX DAAUCHYKAKA0R (MP) no npukLnny

0aboTh M3OTONKHEX reqepatopos (AT, Takue Wl
LALAT

BOMikbl CHECNEY T MHOFOKDaTHOE BhlaeneHlie KANUP

s

A VAOBAETBOPATL CASLVIOLINM f’_)ﬁ,‘"’)SrjI AM! BblCOKaA

DanMonorueckas ABherTnBHOCTb nonyy aems PO

f i

AOCTYIROCTE MP; HM3KaS CTOMMOCTL; BEICOHAS
DARMOXMMIAsecKad ynueToTa HAVP (MuHuManbhoe
CORERKaHNKE CONYTCTBYIO LMK DaAOHYHIMA0E 1
APMMECHBIX BELIECTE); DAJMALMOHHAS DE30NACHOITh

ApW UCNOAB30BAHWMY M TPAHINOPTUDOBKE,
BO3MONHOCTb aBTOMATM3a UMK NPOLECCa
IHCMAyaTaumy 4 4o,

Toobtain CAIR IR onmlogy centers, itis custon'n" 1o use

special radiochemical methods based on the separation
of CAIR frorn more long-lived parent radinhijciides ("
aCCo; d ing to the principl fi

=

of operation of isotor

r\!(, Such iGs should prf\\vrlﬁ muit rle
AR and meet the ing requirements:

i mal "'fC iency of the received RP; MP

h radiochernical purity of CAIR

{minimum cor‘.fent of associated ra ¢lides and

impurity substances); radiation tx(F ty during use and

n

transportation; the sbility to automate the operstion

J‘).'

.cheaa‘
.”'agv:ow OTOMHbIE rEHepaTopbs KD OTHOWBYLLX (-
VI3NYHAOLLNK DaSMOHYHIIMACS, NepCNeKTyBHEK ARA
YICTIONB20BAHS B SLERHON MegnunHe, PagncxmmMms,
2014, v. 56, N25, ¢. 385-399], KOTOpb‘O Oﬁpa%‘/POTC‘H B
DEIVIETATE PAAMOZKTMBHOMO Dacnasa 2 7Ac
Crefyiowen Lenovie:

2H Dk and 2 B are considered as one of the possible
CAIR[L.I. Gusev. Radinisotope generators of short-lived a-
emitting radionuclides, promising for use in nuclear
medicine. Radioche Gl14,v. 56
which amfo*m a result of the radicactive decay of
221 A along the foliowing chain:

.
i
iy

mistry, 2 , NG, 5, p.SB -359

PIpc (21,6 nety = 2 Th {18 cyT) — 3*<a (1igyt)
> 2P (36 My > 1B {2,2 MiH)

227 { i 227 T [ P IR D23 4 (1 oy e
220 (2L years) — 2 Th (18 days) — 7 Ra (11 days)
5 R {396¢) = > 2B Ph (35 min) — 2V B (2.2

min) > .
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;,go HBCTOSLIETO BPEMEH I HE UABECTHb hhEKTURHbE
vi nonyderns P/ UBI B HeobxoaMMOM
KOMVHECTBE, $TO CASHMBAET WKDOKoS
VCNONB30BAHNE ATYX HYKNTUEOB ANg AAe0HONA
MEAVLVMHbL HO @0 BYBET NPeanmiEH NpocTor,
schcherTyBHBIK 1 Be30nackHRIA CNOCOS NoAYYEHYNs

sbicokoUnCToro 2HP BB 8 Tpefvembix obvemax, 10

|
C/‘\
o

2TO OTKDOET HOBLIE NEPCNeKTVIBR €0 NCROALRIOBAHA.

Until now, no effective methods are known for producing
U Rh /PHBI in the required amount, which hinders the
widespread use of these nuclide< or nuciear medicing.
But if a simple, effective and safe way of obtaining hvu»-
purity 78 Ph /MBI in the required volumes is proposed
this will open up new prospects for its use.

VI3BECTHE BCETO HECHONBHO CNCCOBOB Noy4eHns
2Uph/AB] Ha paitonIOTONHBIX TEHEPETORAX C
ACTIONBI0BAHNEM MOHCOBMEHHBIX, 3KC TPAHUMOKHIX 1
BUCTUARSUAOHHBX TEXHOAOM N [FLVA. Tveesa.

P a[1OUZ0TONHbIE TEHEPATODb! KOPOTKO)
MMM AIOLAY DASVOHYKAMAOB, NEPCNEKTUBHbIX AN]
MCMCNBIOBAHUA B AAEDHON MEaULyIHE, PagnoximiAg,
2014, 1. 56, N5, ¢ 385-399).

{UBYILWX G-

There are only a few methods of obtaining 1 Pb /21 B

on radio=s tope generators using ion exchangs,

extraction and distillation Le(_.:mo'\oggjes fLl Gusev.
Radioisotope generators of short-lived a-ern
radionuclides, promising for use in nuclear meadicine,

Radiachermistry, 2014, v. 56, No. 5, p. 385-359]

OCHOBHBIM OSILMM HEAOCTATROM BCEX MOHOOOMEHHbiX
i 2KCTREKLMOHHBIX TEXHONOT AN, OCHORAHHbIX Ha

COpBaHTOR, ARANETCH DAAKALMOHHAS ABCTRYKLNS
TaKVIX MATEPWANI0B, NTO NDVIBOAWT VYA LeHWIC
Ka4eCTE LENEBOIO NPOLAYHTE M OTBAaNKMYeH 0 CDOKA
aHcnAyaTadkm A

ACHCNb3CRAHNK BolCOKOMONERKYAADHbBIX ODIaHUYEeCKIAX

The main common drawback of all ion-exchange and
extraction techriclogies based on the use of high-
melecular-weight organic sorbents is the radiation
destruction of such materials, which leads to
deterioration in the guality of the target product and a
liritation of the 1G service life.

o

s

Creumhimseckol
CyT) ABAKETCS 0OPA3CcRaHAEe B NDOU
MHEDTHOrO KOPDOTKOKIBYILETD DRANCEKTMBHOIC Ta3a
pagoHa 2Rn {T, 173,56 ¢}, 4TO NpeponpesenaeT
TEODETYNECHYIO BOZMOGIKHOCTEL CO3EAHWH TEXHOROMANR,
OCHOBAHHBIX HA NCNOAB3oEAH MK ABMEKTa 3MaHaumy
panoHa. ERMHCTEEHHBIT V3BECTHBI N MeD
APMMEHEHNS TAKOR TEXHONOM MV 719 NOAYHEH NS
PRK UG novisenen & ctathe [Atcher, RW., Friedman,
AM., Huzenga, LR, Spencer, R.P.: A radionuclide
generator for production of 1'Pb and its daughter. J.
Radioanal. Nucl. Chem. Lett 135, 215-221 (1989},
KOTODAS 1 NPUHATA 3a NPOTOTIN.

coberrorTeo MF - 22°Ra (T, ,=11,4

1

CCe &0 uc‘(_ﬂaﬂ,a

A specific feature of MP - 22 Ra (T 1o = 114 days) is the

formation during its decay of an i inert short-lived

radioactive gas radon 219 Rn (T 1,5 = 3.96 5}, which
ermines the theoretical possibility of creating
technologies based on on the use of the E‘ﬁﬂi f radon

emanation. The only known example of the application
of this technology for the production o*z Lph/ [
given in the article[h'cl er, RW, Friedman, AM, 'hu,_'er. ga,
JR, Spencer, RP: A radionuclide 9enwatorforproﬁuctlom
rd its daughter. J. Radica
Lett. 135, 215-221 (15&9)], which ista if\ew as a prototype.

f 21 g

of 211 Ph g

37ot crocod npednofaract BoiloAHeHKWE CHSLYIC LMY
onepaly i

This method involves performing the following
operaticns:

z
a5
-
(]
3
<
—
o
:/f
==
=]
=~
=
(_‘.)
s
o
/'L
S

a platinum crucible a preparation is made based on
ba rium stearate containing 2 Ra as a parent nuclide;
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Patboos POE Bport - Page 7 2024110

Ex. 1013 - Page 154




- W3rOTEBAVBA T UCTOUHMK 3Maratmi 219Rn, nyTem

QCawaeHa nNpenapata Ha 4HC NAaTuHOBOrQ THWig
\

’1' CARGKKY) B BUAS TOHKOTC CAOHA, JIOKANV3Youero

23R, HO OTHOCUTENEHE NPO3PAYHOTO 419 BEIXOAA

rascobpasHoro 2°Rn;

- a source of emanation 2 Rris made by depositing the
preparation o thv bottom of e platinum crucible
{substrate) in the form of a thin layer that localizes 3 Ra,

but relatively transparent for the outlet of gaseous

- W3TOTEBAVNEAINT TERMETHHHYIO VCTAHORKY
{reriepatop) B Byae TPYOb! AVIEMETDOM 3 M,
COBMMHEHHYIC € BAKYYMHBIM HACOCOM;

- par«;r«xeuga OT B YCTAHOBKE MCTCUHVIK U KOMEKTOR,
ﬂpe,G;H sHaeHHbIA 1% chopa 2PRn v HakoneHns
APOYKTOR 670 DACRaAa;

- a source and a collector are placed in the instaliation,
desigred to collect 19 Rn and accumulate products of
its decay;

- BbICYWIMBAICT B TEHEHNE HECKOAbKMX YdCOoB CTeapat
bapm Ha NOLAOKKES NCTOYHRVKA NYTEM OXNaxeR s

KQAAEKTQOPDE A0 TeMnelRatypel MMAKONQ a30T1a;

- drylng the barum stearate on the source substra
several hours by cociing the collector to the temperature
of liquid nitrogen;

- CO3AI0T B yc*awo_,m BawyyM C fasinervies Menee 50
MEM DTYTHOTO CTOR0a £18 MHTEHCMMDMKa UMK BbIXCAA
7”Rn M3 MCTOMHMKE B Ia3CEbilt 00beM VCTaHOBKY;

- create @ vacuum in the installation with a pressure of
e than 50 microns of mercury to intensify the output of
7 Rn from the source into the gas volume "f the

instatlation;

- OXAaXAateT KOAACKTOD LO TeMNeRaTYDel MIULAKOIO
a30Ta;

coot the coliector to the temperature of liguid nitrogen;

- QCAKGANOT Ha CTeHHaX KoMneTopa 9Rn 1 npoayKTs!
€ro PafM0aKTUBEHOD DACTaAa B TEUEHNE BPEMEH M,
HEOBXOAUMOTO 311 YCTEHOBAEH N DaBHOBECHOMN
aktnaHocTi 2HPE (oxono 2 vacos);

- 2% Ry and the products of its radioactive decay are
deposited on the walls of the collector during the time
equired to establish the equilibrium activity of 21 Ph
{about 2 hours};

]

- BhIGEAAKT { CO CTEHOK KQAAEKTQPDE, NyTeM
o v

CMBIRE CaboR KUCNOTONM.

-2 pE 7 211R1 is isolated from the walls of the collector,

by flushing with a weak acid.

OCHOBHBIM NPEMMYLLECTBOM 3TOro cnocaba AgnaeTcs
YHAKENBHO BRICOKAS DEANCHMMAHECKIASR YICTOTa

AOAY4aeMOro danesolro Npoayxra.

The main advantage of this method is the uniquely high
radiochernical purity of the obtained targst product.

s

K HEACCTATHAM CNOCOBE OTHOCAT: HU3KMIA BbIXO]
Lenesoro mo,&ymu {oHono 10%); CNOXHOCTE
neanizaUimn (MCNoNE30BaHNe NNATHHOBOTS TS,
FyBOROTs BAKYYM 1 ORUEKOTO a30Ta);
DRAMOANTRYECKOE NOBPEHEEHNE MaTepuana

MCTOM MUK {CTeapata Bapus), conepxaiero 2°Ra,
KOTOROE NPUBOANT K CHYBKEHVIG CPOKE KCNAYATauuu
Al

The disadvantages of this methad include: low vield of
the target product (about 109;; the complexity of
implementation (using a piatinum crucible, high vacuum
and liquid nitrogen); radiolyvtic damage to the source
'*"rate, containing 7% Ra, whi
fife of the IG.
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3zpavamii IPENarasMoro TEXHWYECKOTD pailerns
ABMAIOTCA: CYWECTBEHHOE YBENYEHIE BbIXOAE
Lenesoro NpORYKTa, YDOLLeH Ve TeXHSAOM K
FOMYHEHAS 11 YBEMMNEHWE CPOHA SKCNAYaTaui W,

pw ’M, IOBp{)MG! HOM COXDakeH ity NperMylecTB
criocoba no NPOTOTKNY. I’QJJeava YRAZAHRbBIX 3484

QCrATaeTCs nyreM MCNoNb3osakis HOBOIQ THUia

Teprana-MCTOYHKKA An9 DasMeillieH g ‘2“'\8 14

AONONHNTENEHRBIX TEXHONOTMYECKY NDOUSCCOR 1M
onepall /M HKOTORbBIC DaHes He NPKMEHANMCh.

of the propaosed technical solution are: a
n the vield of the target product,

& production technology and increase
he senvice 5, while maintaining the advantages
"i‘wpr\) otype meth J The solution to thase problems
chieve d l?y qss:*,’_ new type of source mate ::;,[ to

The o'hjeci*ives
Jlgm ficantincrease i

processes and oper; “mtha were n T., 'eviousiy used

Aap0 IR MOKET NOKRYTL NOBEDXHOCTL TBERAOIO
Tens (MaTeprana-VICTOMHMKA) VAV 38 CHET SHEDIY
OTRAYM, KOTORYIC OHO NOAYMEET MDY DERMOSKTUBHOM
£ 2R3, 1 33 cHeT AndOYAHOHRLIX
ApoLeccor. Npk KoMHATHOK TeMnepaType CKopocTh
AMTxbY3MM ATOMOB BHYTRM TBEPACTO TeNa OYeHE
Mana, NoITOMY, AN KODOTKOKMBYLEro PR BrIxol B
FazoBy0 Gary NO 3TOMY MEXAHAMY MAAOBEROITEH.

pacnag

The 7™ Rn nucleus can leave the surface of a solid
{source materizl) either due to the recoil en e'o\/‘r*atit
recelves during the radioactive decay o Jordueto
diffusion processes. At felelnt Lemprrutw?, the diﬁminn
rate of atoms inside a soii rl is very low; therefors, *mrfh:

SHepriaa sapa orpadu (URn) npw pacnaae 2Ra
coctagnaet ~(,12 MaB

)

3B, a prviHa npobera t - {(10-20) Hw
gcMaaroB AH, Pagroxvivys, - 2-e vag,,
1078 560 1. ToaTOMY CCHOBHEIM MEXAHKIMOM
sexona RN 13 TEERROFO Tena B rasosyio Gasy
SEATETCH DgherT s.,ﬂ@p oTAR4. Obpazoparue ﬂgep
Z5R0 [DONCKOAMT BO BCam 06bamMe Ma mpv

L XMIMAE,

VCTOMHVIKE, 3 BhIXOR DAZOHA B ra308y0 has
BOIMONEH TONBKS U3 TOHKOID NOBEDXHOCTHOMO L0,
NS QOCTIOKERUS MAKCUMANEHOTD BLIXOAA DBA0HA,
EANZKOTC £ TEOPETHEeCKy Bo3MokHOMY (100%)
HeoBXoAMMD, YTOb] 3(,3f“<==vmﬁ»-|% on
MATEDWANA-VCTCHHIAKE - N, DABHAS CTHOWSHINO ero
ofbeMa K nnowaaun, Goiia conocrasuma c b (h~ L),
PeimTe TaKYI0 33234y MONHO, HanpyMen, MyTeM

Ha ChRod

MCTONL30BAHNS BMECTO NACCKON Pogﬂ,mmw
FOPWCTOrD MAaTepvana C pa3suTol BHelHaN
FIOBEPXHOCTHIO. TAKUM METERNANOM MOKET ObiTh,
HanpliMep, BONOKHUCTLIE METED AN, NPLIMEHSEMbIE
A9 YAZBAKRAHUA 33PO3CALHBEN HaCTHLL H8 OCHCRE
YABTDATOHKYVX NICNMMEDH BIX BOMIOKOH {TKaHb
TleTpAHOBA) UMK Ha OCHOBE CTEKNOBOAOKHE, YT hRe-
BOACKHa (rpadena) vt ap

The energy of the rer.oii nucleus {*' Rn} in the deca
223 g is ~ (.12 MeV, and the path length s L 9”’ am

iNesmeyanov L\ M. Radicchemistry. - 2nd ed., :*\f’i .
Chemistry, 1978, - 580 p.]. Therefore, the main
mechanism for the release of 2% Rn from the
the gas phaselis the e forto rec (‘H nuclel. The formation
ofm Rn rmclm occurs in the entire volume of the source
d the v-&e*ﬂ nfm'" rinto the gas phase is
n surface layer. L,', “hieve the
"elc ci 0se To‘mﬂ h soretically possibie
licl\n”c o""the

to area, be comparableto L (h~ L). This prc-bi.em ca
solved, for example, by using instead of 2 flat substrate -
porous material with a developed outer s
materal can be, for example, fibrous materials used to
trap aercsol particles based on ultra-thin polymer fibers

('JPiry%'wo\wi thy or based on glass fiber, carbon fiber

<

suiface. Such

(8%

53]

{grapheng), etc.
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YIZroToRnReHYe UCTONHIAKA NPOBOART, HaNpUMED, The source is "nade, forexarnple, by applying a solution
AyTEM HAHBCEHWS Ha NOBEPXHOCTH BONOKOHHOTS of compounds 3 Ra to the surface of the fiber material,
MaTEpWana pacTeopa cosguHenni “3Ra ¢ foliowed by drying To cbitain an agueous solution of 722
FOCABRVIC LM BbICYIIVIBaH MeMm, 114 ﬂonyu:eHm Ra, readily watersoluble compounds are used, which
BOAHONS PECTROR2 72 7Ra MCNONB3YIOT Nert dry formwell emit 21 B, for example, chio .:‘1&5
DACTEQDMMBIC B BOAE COERKHEHMS, KOTODBIE B CyXOM bromides, oxides, etc. {Pruﬂ‘;ma Mi, Shas! wk nv.ILA
BUAE XOPOLO 8bIgensoT RN, HanpuMep, Xnopuabl, Handbook of Radiometric Survey an atric
BpoMAGEl, SRACK 1 AD. m”)\f"H/Ha M., Lialkn B Analysis. M., Atomizdat, 1975, p. 248].

CApaBOHHIMK N0 DAAMOMET DHECKON DAZBEAKE 1

DARMOMETRUHECHOMY aHannay. M., AtomunagaT, 1975, ¢

248].

TaKoe TEXHUYECKOE DEWEHVE NOIBOASET VESIYTD This techinical soiution makes it possibie to increase the
Bbixof ra3006pasHore 2URn w2 MaTtepurana yield of gaseous 7% Ry from the source material, to

MCTOMHMIE, OTKE3ETHCH O MCNORL30RAHKS CTeapaTa abandon the use of barium stearate and, thus, to
Bapwn 1, Takim obpasom FbIG MCKMOUNTE completely exclude radiclviic d tion of the organic
DAOMOMMTINYECKOR PA3PYVILEHME QDT aHUMeCKOrD source material and to extend the senvice life of the G
MarTeprana-nCTOYHIKa Y 11pog, '“.mvcp(‘,K criywBe U without deteriorating the quality of the target product.
-

083 yxyuieH s KaguelTBa UeneBOro npoiyrra

YCTaHOBKY V3TOTABNMEAIOT B BULE TEPMETUHHOIO The instaliation is made in the form of a sealed closed
BEMKHYTOIC KOHTYDA, COCTOALIENO 13 CORAMHERHbIX o0p, consisting "f intercennectad volumeas vV, wheare

s of 217

4-'( o r;@r‘.er b

MEKAY Obbema Vi, 148 DasMeligioT matepuan

YCTOHHVKE ¥ MPOUCXOENT redepald “PRn, fecton) with volume V 5

CORBUMOHRONO YOTRORCTER (KosnekTopa) o8bemMonm Vo, where the dape S.iiii( n an".f accum \Jld*.\,l of 2 Rn and :ts
FOE OCYUIECTBARESTCS OCawaeriie v HarkonaeHe 2°Rn v p:’Oa ucts and the volume of connecting tubes V 3.
APOAYKTOR 870 Pacnafia 1 O0bemMa COBAMHINTENbHBIX Forced circulation of the gas flow is organized in the unit
ToYOOK V3. B KOHTYDE YCTAHOBKM Oprariayior circuit. The "oll imesV o, Voand Vs, aswell as the gdg
APUHYEUTEREHYIO L DKYNF UMD Ta30BOM0 NOTOKA. flow rate in the circuit of the instailation G, are selecte
Obbemsl ‘v'\,.‘v’i. W Va3, @ TAKKE DACXOL 7333 B KOHTYRE 5o that the sde“ce tirne of the gas ﬂow inthe \/Olume
yerarosiky G BbiBnpaioT Takum obpasoM, STobb ofthe 30UCe ard in the volume V 5 minimal (no

BPEMS HAXOHEEHWR Ta30B0r0 NCTOR B 00baMe ime fing ng e gas flow in the
VNCTOMHMKA V) M B OObeMe Vs BbIR0 MUHUMETBHBIM [He l;me\/g st mwi-i be at led - A4-5 half-lives ¢ f‘lj Rn, that
, 3 BDEMS HBXOWAEHUE Ta30B0I0 NOTOKA 8 is, ab@utl 5 5. Hthese conditions are me

obveme Vs 0 BbiTh He MerHes 4-5 Nepoos simuitaneous l the bulk of the formed 219 % decay
nonypacnaie - “%ru TO eCTh OKONC 15-25¢. Mp: r'O’Ub s wil lwc'u*nulatp on the walls of the reservoir
CAHOBPEMEHHOM BbINOAREHUE DTHX YCAOBMA with 2 volume of V 5.
QCHOBHAS YaCTb 0OPa3VIOWyIXCs NPOAYKTOR pacnaia
PR ByneT HaKanIMBaTLHCA Ha CTEHKAX HOMAEKTORA ¢

olbemom Vs
L9 MCKAIDYEHIKS BOSMOXHOCTY MONaASHAS To exclude the possibiity of foreign substances entering
AOCTOPCHH MY BEWECTR B FeDMETHYHRIA KOHTYD the sealed circuit of the instaliation, the gas flow is
YCTAHOBKY, WKL TA30BOMD NOTOKA NPOBOAST C circulated using 2 peristaltic pump.

ACTIONE30OBAHWEM NEDVCTaNLTUHEeIKOrC HacoCd.
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MaBecTHO [ﬂpyﬂ\’MHa M, Watkud BJ1 Chpas
O DAAMOMETPUHECKON pa3BenKe 1
DAnUOMETRIYECKOMY aHannay. M, Atomuagat, 1975, ¢
248}, uto copbuma pagona Ha mobeX TEeRAbIX
FOBERXHOCTEX CTBHO 33BUCHT OT Temnepatypsl. [pn
FOHHER AN Temnepa -\/pu HUME KOMHATHOR, copbiins
BO3pAacTast, a 1oj KOHAERCALMY pajloHa Ka
AOBEPKHOCTY NPOVICKOAWT MK TEMNEPATYRE Hike
TEMAEDATYDh 33MED2AHS MKKOTO Pa/ioHa, KOTOD AR
papHa -7 1°C. ToaToMy TeMNepaTypy KCAekTepa
NoOSE0HIBAIOT HA
{(NPeNCUTYITEREHOC Hipke -71°C).

OHHIK

BOIMOKHO HAZKOM YDOBHE

it is known [Prutkina Ml, Shashkin V... A Handbook of
Radiometric Survey and Radiometric Analysis, M,

Atomizdat, 1875, p. 248} that the sorption of radon on
any solid surface stro rgl\ vdepends ¢

When the temperature drops below roon

Y lemperature.

sorption increases, and complete condensati
on the surface ocours at a tempe ratu"‘ below ';!'e réez_ing
point of liquid radon, which is -71 ° €. Therefore,
collector temperature is kept as low as possi be

{preferably below -71°C).

B Kauectre razorov cpe, ﬂ’u MOKHQ MCTICAL30EaTH
BO3LYX VT YT REeKAC AL 4 raz '[l*“jmkl
ACTIONB3CRAHAK YIRSHACNOIC Fa3a OH O
BEIMOPaXMBATLCH Ha CTeHKaX KGANSKTCPa, “10
NPUVBELST K MOHVIKEHWIC AaBicHs B Ma30BOM HOHTYDE
A K VBEAMYEHIIC BoiXCHAa PadoHa M3 Martepvana
VCTOMHKA.

Airorcarbon dioxide {carbon dioxide) can be used as a
gaseous medium. When carbon dioxide s used, it will
partially freeze out on the walls of the coliect

wili lead to a 'iec rease in prassur En the

0 anincrease int

material.

Conepwariie BRarv 8 MaTepyane UCToHHUKa
HEMERATENEHO, TOCKOMbKY BOASHAY MeHKa Ha
AOBEDXHOCTH W B KanuAnga pax MUKDOKDYICTANAKOB
npenapara MOMET CYLIeCTBEHHO 38T PYAHWT L BBIXQS
M9Rn & rasoryo cpeny. NOSTOMY MaTEPUEN-UCTONHUKE
HETpeBaIoT {0 TeMNEpaTYD sl Bullue 100°C, wro
STOAHNTENRBHO COKPETWTH «IaPa3NTHYIOY
cOpBUMIo ZIRN Ha KOHCTDYRUMOHHBIX MaTepanax

03BONARET 140

ACTOMHMKA. Briiensowmiics BoASHOR nap

ShIMODAMBAIOT Ha CTeHKaX KOANeKTCePa.

The moisture content in the source material is
undesnrasl(, nce a water film on the surface and in the
capiliaries of the preparation microcrysta i can
siorifficantly hi inder the release of 712 Rn rﬂoﬁ e EaSE0US

-

environment. Therefore, th

e souice matenal is
nperature above 100 ° C, which “ramsii sossible o
further reduce H e “parasitic” sorption of 227 Rn o the
structural materials of the source. The release
vapor is frozen on the walls of the collector,

D_
z
o
ol
w
2

TaHoe TexXHIecKos DeleHne NO3BOANT OTKa3aThCs OT

VNCROABIOBAHNS CHOKHOR BSHYYMHO A TEXH A,

apu MEHEEMON B CNOCOBE 10 NPOTOTIANY.

This technical solution will aliow 1o abandon the use of
complex vacuum technology used in the prototype

i i
metnoad.
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Kopotkii nepuog nonypacnana 2HPh (36 miur) The short half-ife of 2 Ph (a" min) requires the use of

TREOYET NDUMEHEH IS IKCTPECCHbIX ¥ 3quDeKTEHbIX rapid and effective methads for isolating the target
METOROR BRGEASHUT HEREBOO NROAVKTA 3 product from the reservoir (without using chemical
KonAeKTopa (£63 CNOAR30BAHIE XYMIHECKIX -"@ar:er‘-t-s‘: wh:ah wiil minimize the time for a'l operations
DEEKTMBOR]), 4T0 NOIROINT 40 MUHUMYME COKDETUTD and reduce the loss of 21 Pb to radivactive decay during
BPeMd NDOBEHEHIR BOEX ONERALN v CHUBMTL FOTER! isoiation. This goal is achieved as follows. At the

21Dk Ha pafMoakTvBHeIR DACTIEA NPV BUEERSHAN, prefiminary stage of plant operation (prior to the
[ocTvokeHe 3TON LRy OCYILECTEASIOT CASAYICLIMM organization of gas circulation along the circuit), a thin
obpazom. Ha npenBapTenbHOM CTaAUK 3KCRYaTa L ice layer in the form of frost is created on the inrer
YCTAHOBKM (F0 CPradvi3auim UMpryna i rasa no surface of the collector. The rapid creation of such a layer

KOHTYDY), Ha BHYTDEHHEN NOBePXHOCTI KOAREKTOPA
CO2A2T TOHKUN NefsHol CAoM B BALE M3MODO3HM, e simultansousty

forvolume with an

BLICTPOE COAEHME TAKOTO COS BOIMOKHO, supplymg distilled watertothe ¢
HENPUMER, NYTEM OXIKAEHNS CTEHOK KORNEKTOPE 10 aquecus aercsol, for example, using an injector.

OTDVLATENBHON TEMIEDATYRB MDY GIHOBPEMEHHON
NoAa4e B o0heM KOMEKTORa BORKOIO a3p030ns
AMCTUARMDORBAHHON 206!, HaNpKMep, C
ACTIONR0BAHVIEM MHKEKTODA.

B pafodem pexsive (NpK ipkynauin rasa) in the operating mode (with gas ¢ tion), the
ocagerve 29Rn v HakonneHne FIDOLVKTOR €0 deposition of 29 kn a.-d the accumulation of its decay
DECHANE CCVUIECTRARIOT HA NOBERXHOCTI COBRAHHOID products are carried out on the surface of the created ice
REASHOIO C0%, 3 KEBeYNeHN UE.HGB\’VO MPOAYKTA | i ‘:oH 12 target product is carried
APORORAT MYTEM Harpera CTEHCK KOAABKTopa A0 out ;y eat ng‘be collector walls to the melting point of
TEMTIEDATYDb! NNARASHIS NkAa 1 ©50pa TaAM 80i1s. ice and collecting melt water.

Hna yeendeHd NROACTIIKMTENBHOCTY 3KCMAYaTaumK Toincrease the duration of IG operation, thorium-227 {
VB MaTepran uCTOHHVEG BROAST COBRMKEH VS ZTTh) compounds and / or a mixture of 227 Th and 423
TOpuA-227 (21Th) n/nm emecs cosgumernii 2 Th v Ra compounds are introd ueﬁj into the source material.

2735,
ANV

of t

> source of impurities

CpncyTcrene B MaTeprane neToNHIKE NonMecei The presence in the mi

LPVIVY 27b@a-Wanye 0wy M3oTonos paara (P4Ra of other alpha-em ;mgisotopeaufrac‘iium {74 Ra and

v /v 28Ra), B oxeme PafUOaKTYRHGTC Dachana or 2% Ra), in the radicaciive decay scheme of which H ere

KOTODBIX FIDVICYTCTRYIOT 3HAM0M LENEROID are anzlogues of the target radionuclide - isctopes ¥ Pb
PEOMOHYKIMAE - u30Tonsl ZPPRHALR nian 2MPLA1BI | /2 Biand /oM Ph /M B is permissible, since the

AONYCTIAMO, NOCKORRKY M30TOMB-AHEA0M 0bRaganT isotopes - analogs have simiiar therapeutic properties,

CXOLHBIMM TERANeEsTUNECKKMY CBOVICTBAMK, @ 1X and thelr accumutation on the collector in 2 hours will be

HaKONNEHE Ha KONAEKTOPE 3a 2 vaca SyaeT negi.lglb:»:
HE3HAYNTEALHBIM,

TprELMNMANEHSS CXeMa TaKOK YOTSHOBKY NOKa33Ha A schematic diagram of such an installation is shown in
Ha Gur. Fig.
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YCTAHOBKA BKAKYART TPW HOHTYDA The instaiation includes three circuits (auxiliary, working

{BCNOMOraTebHbIM, DAGOMN ¥ RDOMBIEHONR) 1 and flushing) and consists of a source (1), a rmanifoid (2)
COCTOMT VI3 MCTOMKHKKE (1), KonnekTopa (2), 3ancpHsix shut-off valves {3-6}, 2 refr gerﬂtor /heater (7), a pump
serTwielh (3-6), xonoanfsHvika/Harpesatens {7}, {8), a tank with a flushing sol uUm 93, an ir‘}ﬂ To'fu.
Hacoca (8, Haka ¢ NpOMbIEHBIM pacTBopoM {9, supplying an agueous aerc ovolumeV s, from a
MHAEKTODA 479 NORAYH BQ[J,HOF( E3p020A19 8 06bem Vg vassel with distilled water (10}, & contziner for col l"f“* ing
M3 COCYAA C ANCTIUAANDOBaHHOR Boaod (10}, eMrocTy the target product (11) and a device for electric heating
a9 chopa wenesoro npoaykTe (11) v yerpoiicTea as of the source and tempersture control {12). To simplify
IASKTPUYECKOTO HArPeBa MCTOMHYVIKA 1 KOHTDONS the diagram, the valves (3-€) are shown in the figure as
TeMnepaTypei (12). AN yIpoiieHns oxemil BeHTum (3- three-way valves.

6,’ Ha DHUCYHKE NOKa3aHbl Kak TOEXXOLORBbIC KDaHb!.

JHCNNYaTaUAS YCTAHOBKY OCYLIBCTRASETCH UMKIKYHO, The unit is operated cyclically, and each cywle includes
2 HAMABI LKA BRADHART CASAVIOLINE ITans: the following stages:

1. Ha Ha4ansHOM 3Tane MenoassyIoT 1. At the initial stage, an auxiliary contour is used o
BCIIOMOTATEARBH LI KOHTYD 4518 CO3AGHIA Ha create an ice faver on the inner surface of the coliector

BHYTDEHHER NOBEDKHOCTH CTEHOK KONIEKTOPE walls in the form of rime (ice).
REASHOTO C0% B BWGE M3MODOIM {Hanenm).

L9 3TOrS UCTOHHMK OTCOBRMHTIOT OT KORNEKTOPa ¢ For this, the source is disconnected from the collector
YICRONE0BaHWeM sedTuaek (31 0). C using vatves (3 and §). Using the refrigerator (7), the
MCNONLIOBAHNEM XonoguibHka (7) Nporosat coil@" rwalls are cooled o a negative temperature
OXAEMACHME CTEHOK KONNEKTODA B0 OY PULATERbHOMN {betow G ° C}, which is optimal for the formation of ice.
TeMepatypsi (Hke 0°C), onTUManbHoOM gns Openvalves {4 and 5} and organize airdrcuhﬁf}n along
obpazorarvs Haneny. OTHDLIBAT BEHTUAW (41 5) 1 the shortened {(leaky) circui UJ ng aninjector, a water
OPraHKayIoT UWDKYNS LAID Poﬂjxa P10 YKODOSEHHOMY aerosol is fed into the circuit from a container with
(HerapMeTIsHOMY) KOHTYDRY. C UCNONb3oRaHUEM distilied water {10). After creating an ice lays-r onthe inner
MHMEKTOPA NOARICT & KOHTYP BOGHEI a3p030iTb U3 surface of the collector, close the valves {4 and 5, tum off
EMKOCTY C AuCTIAMMpOoBaHHOM 8ogoi (10). MNocne tor and stop the supply of water asrosol {o the
COZA3HWA Ha BHYTPEHHEV NOBEPXHOITY KONNEKTONa instailation. The refrigerator '? is switched to an
REASHONO CAOK, 3AKPHBAIT BeHTUAN (4 1 5), operating mode with a lowered temperature of the walls
OTKAOMRIOT UHHEKTOD Y NPEKPALLEIoT noaady (‘f he collector {2), which is optimal for the deposition of
BOAHOIS 33DO30MR B YCTAHOBKY. XoA08M bR (1) B Rn and the accumulation of its decay products on the
NepeRoaaT 8 PabOHLALE DEXUM C NOHMKEHHOH surface of the created ice layer.
TEMASDATYPRON CTEROK KOMREKTORA (2), ONTUMANEHOH!

G

009 GCakieHnd ©> IRN 1 HaKoNACHKe NPOOYKTOB €ro
Dachaia Ha NOBEPXHOCTH CO34aHHOTO AeAdHOIS ChOsS.
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2. Ha BTOROM 3Tane, OpraqvavicT LWARKYRSLMIO 2. At the second stage, air circulation is organized alon
BO30YXE MO paboyaMy KOHTYPY YCTaHOBKIt MyTeMm the operating circuit of the installation by sequent
NOCASKOBATENbHOTO BRINCAHEHWS CABOYIGLIAK performing the following operations: tum on the
CREPALMIL BIVIICHAIOT DASKTDUYECKUN Harpes ectrical heating of the source {12} to a termperatur
ucTodHMia {12} 4o temnepatypr Brie 100°C, above 100 ° C, connect the volumes of the source and the
CORAMHAIT OB beMbl UCTONHMNKA 1 KO '*e:u;’ropa fyrem collector by opening valves (3 and §) and turn on the
OTHDLITUS BeHTUNeRn (31 6) v BrM0YaT Hacoo (8. pump { 8). The gaseous 2P R released from the source
Beiaensoumies Y3 METEDUANA-UCTOHITKG material enters the reservoir volume, where it is
razonBpasHeilt 2PRn nocTynaeT B ofbeM KoNieKkTopa, deposited on the ice-covered reservalr walls and then
FAE MDOVICXOOMT 870 OCANIeHNE Ha NOKDBITHIX NbACM radioactive decay with the formation of the target
CTEHKaX HONMEKTOPA W 3aTeM pagyioakTyBHIA pacnag product. The accumi i

C oOpasoBaruenM LeneBoro NPoayxrTa. Hakonnere is carried out for ~ 2 hours.

Npoay<yoR pacnaja npoBCAsT B TeHeHKe ~2 HACoB.

3. Ha TpetheM 3Tane UCnonL3VIcT NDOMbBIBHOM KCHTYPR 3. At the third stage, a flushing circuit is used to separate
4719 BEIGEREHWS HAKONAEHHLK B KONNEKTOpe 219 Rn decomposition products accumulated inthe

NPoAYKTOR pacnana * i Rn, COAePMALIX LeAeBow coile"t-"'-r and f""nfﬂiningthe target product. To do this
APCAYKT. 75 2TOMO, 32KOLIBAI0T BEHTUAN (314 6} 1 Tem close the valves (3 and &) and thereby disconnect the
CaMbiM OTCOEAMHAT neToskKk (1) of Konnexropa {2 source (1} from the collector (2), turn off the heating of the
BRIGHOHBIOT Harpes ofbema METoNHKKE (12), source volume (12_), turn off the pump (8, switch the
BLIKHGHANT HACOC (8), NeperiouaioT xonogunsHnK {7) refrigerator (7) to heating mo'*' ear *d _ol lect the thawed
B DEXUM HATDEBA K NPOVBBOAAT COOD TEA0H BOAL B water into i:,he storage tank (13). i necessary, carry out
HaHOMUTENRbHWO eMEOCTh (11). MoK HenfxoaUMOCTH the final flushing of the collector with water from the tank
APOROAAT OKOHHATENbHYIO TIPOMBIBKY KOMASKTODE {9). The resulting solution is used for the manufacture of
2010 12 Bawxe (9). MNoyeHHBHA PacTRop MCNoNE3YIoT RFP.

L% UaTCTOBASHIG PDIT,

HuoKe NpBeseH bl NDVMeDs, ReMOHCTDYDVIOLIKE Below are examples demonstrating th 9;’&:!;& ity of
BOIMOWHOCTH UM OTOBASHIE reHepaTopa N9 manufacturing a generator for produging 2 Ph /21 B
AoMy-eH s 2“Ph/mBi C HAYANBHON SKTUBHOCTHIO with an initial activity of 1- 10 Bg (100 MBq).

1108 Bk {100 MBx).

2 KasecTse Npenapara vcnonbayioT, HanpKUMep, Asa p reparation, for (‘<a(ﬂ|i/|€ a solution of a salt of
DECTROR COAY BpomMyga 27Ra ¢ akTnsHocTeo 200 MBK, broride 722 Ra with an activity of 200 MBaq, a volur""--ﬁ of
obBeMoM 10 M 1 C CYMMADHOW KOHUBHTDaumrel conel 1L, mi and a total salt con Dntramn of g/ s used
1r/n.

AGILHOCTH SKRUBANEHTHON [O3b KA DaCCTosHMK 1M The equivalent dose rate at a distance of 1 m from such
OT TaKCro CoTyaa ¢ pacy BornM 73R {R reoMeTpuy avessel with a 72 Ra solutmn {in the geornatry of a point
TOMEMHOMD NCTONHYVIKA) cocTasuT ~100 Mr3R/4ac. source) will be ~ 100 uSv/ b An additional radiation
LOnCaHUTanbHYI0 DAgMaLMOHHYIO ONACHCCTE hazard is posed by In '"v:l"* ion of the emitted ¥ Rn and
ApeACTAENAET KHTanaUMA Bbigensiciieracs 7IRn » its decay products. Tt Lrefore, ail work on the
APCAYKTOB £r0 pacnafa. [1o3TomMy Bce palbots Mo manufacture of the source must be carried outin a

- "‘.'

ad box of a rad 10"'“

ed with & ventilation s,

A3TOTOBAECHIIO MCTOYNHKA HQO6XO;§LM MO NPOROANTE B
TEPMETUYHOM Hokce DafnOMMHSCKOTO NPEanpnaTig

erprise ({aboratory)
e and protection from

{nabopatopny), 000pYLOBAHHOM CUCTEMON ﬂy+erl il garnma radiation.

BEHTWUAA LA 14 33U NTON OT BHEWRErQ IramMMa-
A3NYYEHAA,
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FIPOACTHATENBHOCTE 3KCIVaTaUMN MeHepaTopa | The operating time of the generator T is assurned to be ~

ApKMeEM PaBHOM ~22 CYTOK, a Bpema 22 days, and the time for transporting the generator to 2
TPAHCMOPTVIPOBKM FeHEPaTopa 40 MEQVUMHCKON medical clinicis 2 days

HAUHWEM - 2 CYTOK

Tprmep 1 AeMORCTPUPYET BOSMOXHBIHA MPOUeCs
VIBFOTOBASHIUS NCTOMHIKE, pTOCEsS.

o a fibrous material of

B KaueCTBe MaTepuana-ucToUHKKaE VCTONRb3VICT, ;
52, (" type hw@d on cellulose acetate is used,

HETPKMER, BOAOKHVCTHI MaTepman Tiuna ®Ol1A-15-2.0

Ha OCHOBE AUETUALAIONGRL!, HOTODbIA NDUMEHASTCS which is used for the manufacture of analytical aerosol
L7151 V3TOTORASHISA aHANMTHMYSCKIAX 330030/ bHbIX filters AFA-PMA. This material has thr following
huneTPos APA-PMA, 3T0T MaTepran obnagaeT properties [AK. Budyk, N.B. Berisov Fiber filters for air
chegyiouiymit ceoncTeamn [AK byaeika, H.b. bopuicos pollution control. M., 1zdAT, 2008, - 360 si: the averags
BONOKHWCTbie GUABTRHE ANF KOHTPOAS qarm:si- EH 5] fiber diameteris 1.5 pim, the volume fraction of fibers in
BO3GVIIHON cperbl M., VispAT, 2008, - 360 ¢: cpeanni the material { \Qm king do ity = 5%, surface weight o ¢
Anamerp BoAoKoH 1,5 MM, 0OBeMHag 509 BONCHSH B =35mg/cm?, well wetted with water (hydrophilic)

Mateprane {(MACTHOCTS YHAaKoEW} o=5%, resistant to weak acids, heat resistant at temperature
FIOBEPXHOCTHES MACCa Gr=3,5 MI7CM?, Xepouio up to 150°C

CMEYMBIETCH BOAON (mgpod;vmea , YOTOHRS BBIA K
CriabbiM HACNOTaM, TEPMOYCTOIYMB NPy TeMnepaTypax
a0 150°C.

[A9 narCTCRASHNS UCTOMHWKE MCTICNB3VIOT Matapuan For the manufacture of the source, material FPA-15-2.0 is
PlA-15-2,0 8 Brge roToseX GuasTRos AQA-PMA 1au 8 used in the form of ready-rnade AFA-PMA filters or in the

BILE NEHTbI, 470 NPeanoITUTEREHE., NOCKOMbRY B form of a tape, which is preferable, since in this case the
ITOM CAYN3e NPOLECC MArcToRneHNs Sonee manufacturing process is more technological and easier
TEXHONOTAYEH W NErHE NOARAETCA aBTOMAaTH3aLMN. to automate.

1o UBHTPERBHON OCY IEHTH HEHOCST PacTaop Con Along the central axis of the tape, a solution of 7% Ra salt
P29Ra B BIAAE CEPUU NOCASAOBATENLHbBIX GTAEMbHbIX is applied in the form of a series of successive individual

ib TakuM 00pazoMm, YToOEI GramMeTp drops so that the diameter of the spot formed after the

OEpazyIoWETors NOCHe PacTexaHia Kanii NSTHa He drop spreads does not exceed the wnotn of the tape, and
ApeBblLan WWDKHL HEHTER, @ PACCTOTHUE MaKAY the distance between the drops does not exceed the
Kanaslt He NDEEbHLAN0 AVEMETDA NATHA 1 diameter of the spot and is simuitaneously dried, for
OLHOBREMEHHO BHCYILMBRICT, HANDUMED 101 example, under a thermal lamp. The dried tape is
TEpMOAAMNON. NOACYLIBHHYIO NEHTY HaMATHIBAICT B wound into a roll on a reel inthe form of a cassette.
DYNOH HA KATYLIKY B BIAIE KaCCeTh.
Taxoil NpoUCE WBTOTORACH IS NCTOYHKKE NETKO Such a source manufacturing pru £55 15 £a5)
BETOMATU3UPORETS AAXE B YCAOBUAX FEDMETUHHON automate evenina :‘Ja[f,d Lox cording to the principle
Goica no NpvHLMY paboTel NASHONHOM of a film camera, when the tape is sequentially scrofled
hoTOANTAPaTa, KOrda NenTa NOCHenoRETENbHO from one {"clean’} cassette to ancther, in the form of 5
ARCKEYMBAETCR C ORHOR (UNCTONY) KACCeTh! Ha ready source, and the application of the solution to the
APYIYIC, 8 BU/IE TOTOBOIC UCTOMHIKA, @ HAHECH e tape corresponds to the production of a photograph.
DBCTBOPA Ha NEHTY COOTBETCTBYET MITOTORNEHIO

dDOTO\_. HMKE,
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YICnone3yioT AeHTY C LWAPKHOW, Hanprimep 50 M.
Ofem CaHON Kanmi 3343107 Mukpo-aozatopom ~C,1
M1, MOCAE PACTEKAaHKUS Kanak AVamMeTD
oBpasyioLeracs NaTHa cocTaBnt ~40 MM, a niowans
OAHGTC NaTHE ~12,5 cv? Toraa Ha NeHTY HeCBXDLMMO
Hanect ~100 kanens, 3 f1Ha feHThi ByeT pasHa
~400 cm. OBUias NOBEPXHOCTL BLICYLIEHHLIX KaTl&nb
coctasuT ~1250 om?. Tlpu DTOM NOBEPXHOCTHAS
aKTVEHOCTH “2Ra Ha pabouenm cnoe nerTsl Synet
0,=160 KEK/oMY, 3 NOBERXHOCTHAY MAOTHOCTE CONMM
T=8 MKr/om’. TIow BHYTDEHHEM 11 AMETDE KeC T
BTVAKI HACCETH UCTouHNKa ~10 oM, nerTa OyaeT
HAMOTaH2 B ~14 /1088 € CYMMaPHOR TOf
<50 Mrfem? (meree 2 M),

/

y1HO./I ChoAa

{
t
\

volume of

Use a tape with a width of, forexample, 50 mm. The

one drop is set with a micro-dispenser ~ (.1

i, after the drop spreads, the diameter of the formed

spot will be ~ 40 mm, and the area of one spot
crn . Then itis necessary to apply ~ 100 drops to the
tape, and the length of the tape will be ~ 400 cm. The
total surface of the dried d p&wl be~125cm? . In
he surface activity of 7% Rz on the working
nd the

thiscase, t
layer of the tape will be g, = 180 kB /em 7, &

surface density ofthe salt o =8 ug /cm . With the inrer
diameter of the source cassetie rigid sleeve ~ 10 cm, the
tape wili be wound in ~ 14 layers with a totel layer

thickness of ~ 50 mg / crn 2 {lass than 2 mim).

Mpyt HaHeceHU DACTBOPa BpoMIAa “2Ra Ha THaHb
PIA-15-2,0 NpovicXoanT cMaunBare rapoOuilbHeIX
BOACKOH aLeTUILENNIOAC3D, 3@ NPV BRiCYLLMBaH K
DACTRORA Ha NOBEDKHOCT K BOACKOH 0bpasyere
TOHKMI CAON CONY TONLMHE KOTOPOIO CYLIECTREHHO
MEHBLUE 4MAMETPE BOAGHOH ¥ COMIMEDVIMA C A/MHON
npobera gapa 29Rn 8 conu.

q

When a solution of bromide 22 Ra is applied to FPA-15-
2.0 fabric, the hydrophilic fibers of celiulose acetate are
wetted, and when the sclution is dried, a thin layer of
salt forms on the surface of the fibers, the thickness of
which is significantly less than the diameter of the fibers
and is commensurate with the run length of the 29 Rn
core in salt.

MpriMep 2 AeMOHCTPUPYET SUeHKY DaaMaLmOHHON
CTOMKOCTY MATEPUana MCTONHIKE.

Examoie 2 demonstia

resistance of a source materia

tes an assessment of the radiation
L

fTo=71 KOCTW METEDUANOR
My eruic aneda-
SACTULAMY KDEHE OrpaHuyaHbl.

CBF‘/J,F‘HMﬂ O DERVELMOHHON
PIA v PUAETPOB AGA-PM K

nformation on the radiation resistance of FPA materials
and AFA-RM filters to alpha-particle iradiation is
extremely limited.

Ha cp. 17

BOAOKHUCTbE D ABTDR 5

{ mokHorpadum {A‘:“;. Bynbika, H.b. Bopucos

KOHTRONA 33rPA3HEH VY
M M”«.pf\T, 2008, - 360 ] i
sl ADA-PM ofinagakeT pasKailioHHONR

CTORKOCTHIO NG OTHOWIGHIHC K <FODAYLAM»
A20030/bHbIM YaCTiLaM. Paspyiieriie GUIBTRVIOWErD
CAOH HACTYNAET, HaNDVIMED, NDK axTHBHOCTY
220030MbHBI HacTL, conepraldyix 2P, capie 3 10°

Cin f

1 (110 KBK)».

S

On page 170 of the monograph [AK. Budyk, N.B. Borisov
Fiber filters for ai rpol fution control. M., 1zdAT, 2008, - 360
01 itis stated that “All AFA-RM fitters have 1 *ad iation
ance in relation 10" hot "aerosal p .Th
uction of?'“s-ﬁ ering lu/e'orurs for @m"nrl e,
icles containing 7' Po

53]

(%3]

o
cie

vity of aerosci p
-s“l'W S0 KB "

-

370 CIHANAET, HTC A0MYCTYMAT akTUBHOOTE OLHOW
«ropaveii» HacTuisl 7P, ¢ xapakTep HslM pazmMepom
l 0 kbK), npumepHo
COOTBETCTBYET AHTVBHOCTY 3% EBHOMEDHO
HaHacerHoM Ha 1ow? nentsi (160 :»«b|) PafnauyonHie
xapaxrepucTrkn 29Po 1 22Ra nprMepHO OgMHAKOB,

AOITOMY MOKHO CHNTaTh, HT0 DajgkalpniHHan

~1 MM, Ha unstpe ACAP

3
\'J

CTOVMKOCT MaTQI"!/‘Gﬂm DA 3
TeHepaTepa oyaer ofecneveHa.

a BREMA DKCAAyaTaili

This means Th.ﬂ the prrmlss ible activity of one "hot" 79
character tu: sizeof ~ 1 um, on an
“”lw leq) ap nately carresponds 1o
e activity of 77 Ra, urnf(‘rmivaﬂpliec' o lem 2% tape
16\) kBa). The radiation characteristics of 1% Po and 7%
Ra srﬂaoprf‘«irnat ly the same, therefore, it can be
assumead that the radiation resistance of the FPA
naiteriai during the operation L/f the gererator will be

fed.

oy

3

W

DoV

o
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flprmMep 3 AeMCHITRUPYET PacHeT GNTHMaNEHbLIX
faueril ofbenos Vi, Vs, V3 4 DaCXCRa raza B
pabovem KoHType Q.

3k

Exampie 3 shows the

the volumesV {1,V 5,0
working circuit Q.

o

Kacrers ¢ AeHTON BCTaBNRETCA B KAPTDWK.
HapTpuas MCTCOHRIAKE V3MrOTABNMBAIOT B BULE
50D HOM0 HECTKOMD LWNVMHIDE BHYTP KOTOPOrO

’})
v

-

na
HEXOAMTOS TEpMETIANHAA NOROCTE B (hopmMe
LAKHADVSECKOND KOBLeROTD ?C?OIW C BHYTPEHHWM
Anametpom s 1 Hapykebsim do. C Topuos uunuHapa
FOAGCTE COBOVMEHa C NOGBOGALIMMI T pyﬁr(aw A
FIPOKAYHY T AAHADAYECKON NOAOCTH
COOTBETCYBYET WHMPKHE NEHTH, & pasMep
UWAMHAPWMECKOTD 333002 BeiDUDAKeT MOXORS 13
TORWWHB HEMOTSHHBIK CI0SE NeHThL PeankHas

14 cnoes nerTs Ton WY 3a30Da MOXHO NDVIHATE 2
MM,

TonlwiHa unstpa AGA-PM Meree 0,1 MM, noaTomy Ans

The tape cassetie is inserted Into the cartridge. The
source cartricge is made inthe form of & colla psa.._,le rigid
cyiinder inside which there is a sealed cavity in the form

of a eylindrical annular g
and an outer diameterd , . Atthe end

S) ca\/it" s conmected o 5t

ol

e
h

1
2

~

width of the tape, and the size of the oyl

selected based on the thickness of the wound layers of
the tape. The real thickness of the AFA-RM filte
than 0.1 mm, therefore, for 14 fayers of ta

thickness can betaken as 2 mm.

sap "‘v'ith an i-"mP

y )|pesf

ight of the cylindrical cavity corresponds to the

rdiameterd

of the cyiinder,

Qrpt =mp=r=0' Zas.

ndrical gap is

is less
e, the gap

&

b
I
o
o
o}
w
ah )
m
T
-..‘
oA
jou)
1;
3
o
o}
I
T
=
S

or
FazoRbI OOBEM LN/ :4H10=,wecr<ov' ROACCTH mpv: G-
d =4 M) Bynet Vi ~30 ov?, 2 ¢ yHeTom OB beMHOM donK
BOMOKOH B wan—:pm e neHThl, ~28 v, OfbenmHbIl
pacxon rasa J 3842107 Tarkum obpasom, 4Tobu Rpems

HAEXOMEAEHWs raza B obbemMea Vi 6b1110 MUHNMALHEIM ¥
He nipesbliianc, Hanpymep, t ~0,25 ¢. Mpw 338
napamerpax adasenne GV ~120 mi/c (1,2 nfvnd ).

fpu TaxoM packode 8 obbeme vy by aT DACTAAATHCS
~49% o1 ofpazviowpixes apep 2Rn. Ecam spevs
HaXOMAeHUa rasa B obbene Vy OVvReT, Harpusmen,

"“9BI-<'OTQ ~20 ¢ (B 5 paz Gonbilie Nepyoga Noaypacnaaa
20}, TO OCHOBHAT HaCTE NPOAYKTOR pachaga
{879 byper ofpaszosnisatecs 8 obbeme Vs, Torna
3HaveHve Vy 5 ~2400 M (2,4 ). JancHefiee
yBerenne obbema Vo HelenacoobnasHO, NOCKOMBKY

APk STOM O\/[JGT BO3DaCTaTh 1 NACLAAL NOREDXHOCTH

_/w;_

KOMNEKTODA (0BBEMA Vy), HTC MOXET 3aTPYAHUTD
YaBneueHne HaxonnerHoro 21Pb 12 konnexTopa.

The gas flow is directed slong the annul

thﬂ plsﬂﬂ of the tape layers. The intemnal gas volume of
vlmd” igawt /{atd ,-d =4 mm) wsl_l beV;~30
cm ¥, and taking into ucc-umtt!“ volurne fraction of

fibers in the tape m

the gas inthe \,fcmme Vg imal and
forexample, ty ~0.25 5. With the given p
value of §=V | /t1~120ml /s
flow rate, ~ 4% of the 29 R nucle
thevolumeV . ifthe residencet
slume Vo is, forexample, 15~
of 21 Rp), then the main part of |
&n {~ 979 will be formed in the volume V
value of Vo =Q " 1.~ 2400 mi 24 L) Afu

the volume V 5 s Impractical, since in this

/
{

Vi

surface area of the resenvolr (volume V5 ) will also
increase, which can make it difficult to exract the

accumulated 21 Ph from the resenoir.

argap parallelto

aterial, ~ 28 crn ¥ The volumetric gas
flow rate Q is setin such a way that tf e ’e‘wdrr‘reu me of
i 1 does not excesad,

s {721/ min). With such &
i formed will decay in

fthe gasinthe

Aramesrs

r'(] o l/ crease '(]

s casethe

Lns nosbiwening arbeRTUBHOCTY TEHEPATOPA, EDEMH
HaxowaeHna “ER1 8 coemuHnTansHoN Tpyhke

obbemom \/3 CHAKAOT 40 MURVMANBHO-BOIMOMHOIQ

3HaHeHnA.

reduced to the minimum possible value.

e the efficiency of the generator, the residence
'”quﬂ‘r conng Urgtﬁt ofvolume V 5y

ApyMep 4 JeMOHCTRUPYET PaCYeT aKTUBHOCTH
2UpR MG akannMBacMol Ha KORIEKTOPE

reHepaTopa.

Exampie 4 shows the caiculation of the

ty accumulated on the generator manifold.

hlpb J 21

poad
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Harkonnesue akrurHocT 2HPb Ha cTenKax
KOMABKTODE MPOECAAT 33 BREMS He Boses 4-

nepvionce nonypacnaaa *'Pb, Tak Kak, ywe 33 2,5 Yaca
HE CTEHKAX KOMEKTOY
MaHCKMA RBHO BOIMOKHOTO 3HA4EHNA DaBHOBECHGH
AKTHBHOCTI.

va HarkonmTes ~85% ot

The accurmulation of activity of 21 Pb on the walis of the
resenvoiris cared out for no more than 4-51 F
21 P, since already in 2.5 hours ~ 95% of the fv‘;aximum
possible vatue of the equilibrium activity will accumulate

on the walls of the reservoir,

J

HoHcT TPRYKUMA KaDTDKDHKa JoMdHa NDeAyCMaTPEaTb
Halrpes 1eHThl B OdOO‘IGI\/‘ COCTOAHMW 0O TEMTeDRaTY Dbl

Gonee 100°C, HO MeHee AOMYCTAMO m 19 busibTpa ADA-
3B0

PM (1r 3°C). Takas vemnepaTypa NO3BOINET COKPaTHTh

copbupic “Rn Ha MaTepranax KapTPRmKa 1
HeOOXOAUMA A9 YRARSHE BT M3 MaTeprana
MCTOHHMKE, NOCKOABKY HEMYIE BOASHON MASHKA Ha
AOBERXHOCTI 1 B KAMWAAAPaX KPUCTANNKOR COK

100y

MOMKET 23TRVIHWTb BbIXO, 28N 5 B ra30syio Cpely.

Th— design of the cartridge should provide for heating the
& inworking order to a ternperature of more than 100
C, but less than .f‘.@'sermig;ibie emperature for the
AFA-RM filter (150 ° ). This .empnoturﬂf makes it
possible to reduce ';!' e sorption of 27 Rn on the cartridge
materials and is necessary to remove rvzo;stwe from the

o

source maty since the presence of a water film on the
xurJraL and in the capillaries of sal tuysfak car hinder
' & o the gaseous environment.

H:Iﬂ OXnapKaeHWa CTeROK KOANReKTCPDa 4O TeMinepa

Hite -7 1°C MCNORLIVICT, HANPKMER, <CYXOI fedy
{TemMnepaTyphi 3aMED3aHKE ABVORVUCK yrieponaa, -T8°C
MRV CTIRUMEiBHBIA Vit )TvcH/BKOTS:‘\AHGDBT\/DHHM
XONOAMABbHIK, Taxkad TeMneparypa No3Bons
NoBLICKTL copOumio rasoobpasHore 1930 Ha nensHeX
CTEHKaX KOANeKTOPa, yna;:ma Napbl BOLE! ¥ 4aCTb
YIREKMCTIONS Fa3a 13 08bema patoqero KoHTYRa MyTem
YIX BRIMODENMEIHNA HA CTEHHEX KONNEKTopa, HTx
APUBELET K NOHKEHMIO [J3B/IERUS B KOHTYRE U
YBEMYEH MO BbIXCLA DAACHA K3 METEDKana
ACTOMHMKA,

To cool the walls of the collector to temperatures below -
71°C, use, for example, "dry ice” {freezing point of
carbon dioxide, -78° C) or a special ultra-low-
temiperature refrigerator. This termperature makes it
possible to increase the sorption of gaseous 2% Rnon the
ice walls of the coilector, to remaove water vapor and part
of carbion dioxide from the volume of the working circuit
ng them on the walls of the collector, which will
tead to a decrease in the pressure in the circuit and an
increase in the release of radon from the source material.

Dai

by fr;np'/i

&

B pexvMe U3BAeYeHd NROAVKTOB pacnaasa * i Rn 13
KOMJIEKTODE, €70 BHEWHIE CTEHKA HarPesaloeT 40
TemMEpaType Bollie +90°C ¢ ucnonbzosarH e,

HENPUMER, FopsYed BOAbE /MR SNEKTPIYECK
Harpesatens, CAKBAIOT Tamyio 8oy (BMecTe ¢
KYCOMKAMM NbAE), COREDABIYD OCHOBHYK 4aCTh
APOAYKTOR Pacnana “oRn, 113 KONNEKToPa &
HEHKOMMTERbHYO eMKOCTE. {11 HECEXOAMMOCTY
EMKOCT b KONASKTODA ACTOMHKTENEHO NDOMBIBAINT
ANCTUNANDOBAHHON 8040, POAOMAKUTERBHOCTD

DazMODAXNBAHWA KORLEHCATa HEe TDERbICAT 10 M 1yT.

in the mode of extracting decomposition products of 2
F«‘:r- om the collector, its outer walls are heated to a
““@rai": e above + 90 ° C using, forexample, hot water
and /or an electric hester. Melted water {fogether with
pieces of ice), containing the m'zin part of the
d@co: position products of 219 Rn, is draired from the
col lcbtﬁr nto the storage tark. l necessary, the coliector
tank is addid v rinsed with distilied water.
Condensate defrosting time witl not exceed 10 minutes,

+

ohat

uive notepu 2HPh, B fonax o7 paBHOBECHOI

KTUBHOCTH, He npesbicaT 30% v onpegensioTcs:

fum

sses of 24 Ph, in frac s"rni*'rheeouii
Al mot excead 30% and °r~de(— nined by:

- pons octasierocd <PRn g conv Bpommaa 2Ry,

meree 10%;

- the proporiion of the remaining 2% Rn in the bromide
salt of 222 Ra, less than 10%;

- «napasnt HOW» CO"‘"U,L‘S/I (fw nopegenam
KOI‘:IIS!(TOQ?};, ve bonee 59%;

- "marasitic” sorption {outside the collectar), no more
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- pacraz 33 BDEME DAAMOPAKVUBARKS KOHeHCaTa, He - decornpasition during condensate defrosting, no mor
Honee 8%, than 8%;

&

- OUTETOMHORA fO,’JuUV >4 Ha CTeHKax KoaneKTopa v

DECHanoM NpY CMbiBe, meHee B,
Tatam O6p830M,8KTMBE—IOCTb MEpBOW NOP LK Thus, the activity of the first portion ofL“ﬁtargﬂ“‘ -*“-”oduci:,

HEREBOTO NPOAYKTE, ¢ YHETOM pachafa “°Ra 3a spems
TPAHCNOPTUPOBKA KACCETh C MCTOUHIKOM L5
MERMLIHCKOR Knnrnriy (~129%), cocrarut ~120 Mbi

“cournt the decay of 7% Ra during t
f‘ﬂ with the source to the medical
'\"%C

Obime BpemeHHbie 3aTpaThi Ha OANK LKA paboTs The total ime <|m- nt on one cycls of the generator

rerepaTopa CoCTagsT 3 4aca, YTo No3BonseT operation will be 3 hours, which makes it possibie to

AOAYSKTS 8 NODLMA UEREBOTO NPOAYKTE B CYTHM. obtain & portions of the targat product per day.
images
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Wsobpererne OTHOCUTCR K TGXHONOTHR
noayieHEns ceusna-21i/seMmyra-2i1 (2 ey 2“5}1
ansosmeprodt mepmmmmei. Crioccod ocHosad Ha

nenons3oparmy  adderTa sMmapanpy pagoda-219

(7‘] "jRn) HOTCUHUKOM, CONRDXKAIIUNM Hpenapat paiai-
223 fzz}Ra\;. Werounux W3roTaBAUBAIOT TIVTEM
CO3/IAHMS BA BOBEPXBOUTH HOPUCTOTO/ BOIOKGHBON G
MaTePHaZa ¢ PasBUTOH BHCIIHEH NOBOPXHOCTBIC
TOHKOTG TREPHAOTO  CI0I  UPelEpard.
VicTtounuK pa3MeIiaoT B YCTaHOBKE, COCTOSINGH U3

CYXOTO

COPMETHUHOTO FA30BOI0 KORTYRE © pMBy}lKT@JIbHOﬁ
L\H})I\}HHH}/IGH Ta30BOTO IOTOXKA U KOAICKTOPpa il

o 218 o
GCANICHUS FRI0OOPRIBOIC Ra. 1 fpeRBapHTSBHO

Crp:

Ha BHYTPCHHBX J(TCHKAX KOLICKTOPpa CO344x0T
NEAZHOH  CHOH OYTEM ero QXJIAZeHBA a
OIHOBPCMEHHOIO BHXCKTUPOBAHMA BOIHOTO

. - i 219 ] e A
23po30as B KoHTyp. Ccamnenue T Ro W BAKODIICHBG
IPCHYKTOR €70 PEctalia, CONCPKAaIiux UereBol
OPOAYKT, TIPOBOAST Ha TOBSPYHOCTA CI0d ITbja

AB

‘Bi mpoBoasT
IYTEM  HaPpeRa  CIEHOK  KOIMSKTOpa M chopa
ofpaszyomeics  Tarcit  Bopsl.  MisoBperenue
TO3BOMICT  YOPOCTATE TOXHQIOTHIC  TIORYICHAS

Wy,

KOUIeXTOPE, & HU3BISHCHUSN Upys”

HOBRICATE BLIXOAL W O Gecrieuwtn
ICOKYIC PamuoOXUMBYCCKYI0 WHCTOTY HEACBOro

BB
pagronyiaiga. 1 30t G-y, 1 am,

R S A G A 4 N

3
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(54) METHOD OF OBTAINING “'! pB/*!! BI FOR NUCLEAR MEDICINE

U

(57 Abstract:
FIELD: nuclear ruedicine.
SUBSTANCE: invention relates to a technology for

. '] § 211 2 BN
producing lead-211 / bismuth-211 (“*Pb / ]]Bx) for

nuciear medicine. The method is based on the use of

N 215 . .y
the effect of radon-219 ( ? Rn} emanation by 2 souree

containing radium-223 ( Ru) The source is made by
creating a thin dey solid laver of radiom-223 on the
surface of a porous / fibrous material with an outer
sucface. The source is placed o an installation

consisting of a scaled gas loop with forced circulation

of a gas flow and a collector for the deposition of

219 ‘
gaseous ~ “Rn. It's necessary to create an ice layer on

the inper walls of the collector by cocling it and
simuitaneously injecting a water acrosol into the

: . s <219 .
collector. The deposition of 194 and the accumulation

<

f its decay products containing the target product are
carried out on the sorface of the ice laver of the

collector, and the extraction of 2Py 7 2B s cafried
out by heating the walls of the collector aud collecti
the formed melt water.

SFFECT: vention makes it possible to sioplity
technology of obtaining Hlpy 2 1Bi, to increase vield
and to ensure high radicchemical purity of the farget
radionuciide.

12c¢l, 1 dwg

R S A G A 4 N

3

Crp: 3
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Hrobperenne OTHOCHTCS K TEXHOIOTHM HOIVYCHAS PATHORVIIMIOB A SHEPHOM
MEIVUMHEL

B macrosmee speMd oxHM 13 HarbOIee NepCHeKTHBHAIX HANIPABRNICHMY B PAIMAIMOHHOH
TEPATHK ORKONOTRIeCKnX 3a001eRannit ARMSSTCH METON TAPPeTROM (Largel - MUUICHE) TSPAItum,
OCHOBAHHEIH Ha MCTICTE30BAHMM B KAUECTRE ACTOUHMKA BHYTPEHHETO OOAYUCHNS
KOPOTKOWHBYILMX altbda-vsinvuaionmy paanonvemzos (KAWP) ¢ xapaxrepybi Hepuo oM
AOAYPacnaga SeCATEM MuHYT. Maneii nepuog nonypacnana (T, KAWUP npenonpenensact
HEOOXOAMMOCTE HOAYHCHRRA UX B MEARDMHCKON KIMHUKE /UL 3KCIPECCHOTO H3TOTOBNCHUS
COOTBCTCTBYIOMNX pagHogapMnpenapaTos (PO,

Hosnonyaeans KAWP B 0HKOIIOTAYCCKMY HERATPAX IIPHASTO RCHIONB308ATH CICHMATBHEIE
PATHOXUMAIECKHS MCTOIEL, OCHOBAHNEIC Ha oTHcncHuu KAWP ot Soree TOATOMHBYINNX
MarepuHekmx pagwonykaraos (MP) no npmnpny paSoret wzoronneix reaeparopos (K.
Taxuc W nomxan o6ccncinTe MHOTOXpaTHOC BigcneHue KAWMP u yviosnetsopats
CHEIVIOHIAM TPEOOBARMAM. BEICOKAS PATAONCTHISCKad dODCKTUBHOCTS TonydaeyMerx PODIT;
FOCTYITHOCTE MP; HU3KAs CTOMMOCTE: BBICOKAS paivoxuMubcckan gucrora KAWP
(MAHPMARBHGE COOSIOKARNS COTMTYTCTRVIOHMX DATROHVITIHICE W IPUMECHEIX BCIIECTER);
PAAAAROHASS Ce30NACHOCTE ITPY HCTIONBRORARNM 1 TPAHCTOPTRPOBKE; BOMOKHOCTD
ARTOMATH3AUMHA NPOHECCE IKCITIVaTauyl ¥ IP.

2 21 .
B xagectne ogporo wa sodMoxueix KAWP paccvarpusaroT 2py i 2t [JLW. T'veera.

Pavou30TONABE TEHEPATOPEl KOPOTKOKHBYIUMY (-H3YHAIOHIMY DAIMOR YIS,

HePCTICKTUBHBIX A4 HCTIOAE30BAHNA B SACpHON Mepuimae, Pamuoxmvng, 2014, 1. 56, Ne§, ¢,

7

385-399], koTopbie 05PARYIOTCH B PE3YILTATE PATHOAKTHRHOTO pacnala ~ "Acno CRENRVIOUIEH

HEHOUKE:
237 . ’ P . 29 X N 2 - - 27 -~
“Tac (21,6 neT) — 2Ty {18 cvr) — 2Ra {11 cyT) — “Opy (3.96¢) — ... — 2ipy, (36
M) — 2B (2,2 vun) -

3 21

J0 RACTOSUIETro BPCMEHNA HE MIRCCTHEE 3BPek THRHBIS cIOColHl HONYICHUR Hipp g g
HeOGXOAUMOM KOAHUYECTBE, HTO CACPAUBACT HIMPOKOS UCHONB3ORAHMC 3THX HYKIUAOB 14
saepron mennmansn Ho ecnw 6vaeT npeitoxed Ipoctol, >QgexTusinit v fesonacunii
CHOCO0 TOAYICHRS BRICOKOIACTOTO pytgig pebyeMbix o0BEMax, TO 3TC OTKPOET
HOBBIC HEPCHCKTUBEL €70 KCTIGNE3OBAHMA,

- 21 0 I

¥3BecTHO BCErD HECKOMBKC CIOCO0OB TTONVICHUA Hpp g na PagHOM3OTOITHEBIX
TEHEPATOPAX € HCTOMR3OBAHREM ROHOOOMERHBIX, AKCTPAKUMOHHEE ¥ ARCTHISHMOHHBIX
rexronory# JI.H. T'veera. PaauonzoTOITHBIC TEHEPATOPH KOPOTKOMUBYLIMX U~ M3AVHAIOUMX
PATUOHYEIMIOB, HEPCIEK THRHEIX JITA HCNIONR30BAHNAS B SAepHOR MeamimHe. PagnoxnMus,
2014, 1, 56, Ne5, ¢, 385-3991.

OCROBHBIM OOIMM HEAOCTATEOM BCEX HOHOODMEHHDIX H 3KCTPAKUUOHHBIX TEXHONOTH,
OCHOBGHHBIX Ha HCTICAR30BAHNY BBICOKOMONICK YIS PHEIX OPT8HANCCKUX COPOCHTOB, BISCTCS
paIMamROEHAA JECTPVKERS TAKUX MATEPURTIOR, ITO IPHBOINAT VXY IIHCHHII) Ka9eCTRA HENEBOTC
APOAYKTA M OPFPARMUYSHUIO CPOKa axctnyatauuy UT,

- « o = S A — -

Crienudmiacckolt ocobernocToio MP - *23Ra (T =114 cvT) g8a8e7CH OOPa3OBaHuE B

2
IPOHSCCE €70 paciiaia HHEePTHOTO KOPOTKOKHBYINETO PAOHOAKTHRHOTO Ta3a paloHs ORn
(T/,=3,96 ¢}, 4T0 NPSACUPCHECHACT TCOPLTUUSCKYIO BOIMOKHOCTE COZHAHNRA TEXHOROTAM,
OCHOBAURELIX HA MCHoNs308a1Hu ahdexta oManamy pagona. Eancersenusiil vaRecTRuM

IPYMMED HPHMCRCHINA TAKOM TEXHOAOINN 1% HOIYHCHIH Allpb/21 ‘Bin DHBCIICH B CTATHE

Crp: B
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[Atcher, RW,, Friedman, AM., Huzenga, J.R., Spencer, R.P: A radionuclide generator for
, 24 . e gs . : e PN
production of © YPb and ite daughter. J, Radioanal. Nucl, Chem, Lett, 138, 215-221 (1989)],
KOTOPas ¥ APUHATA 33 OPOTOTHIL,
Zror cnocod NPeANeHaracT RuITONHCHNAC CHCAYIOMNK onepamii;
- B I3 THHOBOM TS MATOTABIMBAICT IPCIARAT Ha OCHORC CTCAPATa DAPHS, COICPKAIINNT
22
B K3UCCTRC MATEPHHCKOTD HYKIHAA ~ 3Ra;
21
- H3TOTaBINBAIOT HOTOYHAK DMaHAIMN ~ an, HyTeM OCRXICHAS Tpenaparta #a JHo
TUIATAHOBOTO TS (ITOIOKKY) B BIWAC TOHKOTS CHO%, TOKamM3viomers ““ Ra, no
OTHOCUTECARHO TIPO3PAYHONO JJIH BRIXOIA Ta2000pa3HoTre zlan;
- W3TCGTARIUBAIOT TEPMETHUHYIO YCTAHOBKY (FCHEPATOP) B BHAC TRYORI SHAMCTPOM 3 oM,
COSIMHEHAYIO ¢ BAKYYMHARIM HECOCOM,

- PASMCIUAXOT B YCTAHOBELC MCTOUYHRK M KONACKTOPD, IPCARdsHaucH HBIH 118 060}”)’(1 Zlan
M HaKOIUICHWA ONPOAVKTOB CT¢ padiidid,

- BRICYIUMEBAKOT B TCHCHHMC HOCKONBKMX HdCOB CTCapaT Sdpﬁﬁ Ha ITOJAOXKE MCTOYHHKR
OYTCM OXJTXKIOCHMA KOICKTOPA 0 TCMICRATY PR SKMIOKOTO 43074,

- CO3AAR0T B YCTAHOBKE BAKYYM C JaBHCHUMCM MCHCC 50 Mmxem DTYTHOTO cronda JJis

Q "
HRTCHCY (})MK&L{MM BRIXOHdA zl‘lRfl M3 UCTOYHMKA B Ya30ssit 6Bbhem YCTAHORBKH,
- OXJAAKIAIOT KOJICKTOPD 40 TCMIICPATY LI SKUIKODC 43074,

510
- QCAM(AAIOT HA CTCHKAX XOANCKTOPd 218 Rnu APOLYKTEL SO DAIUOARKTHRBHOTO PacClialid B

- 211
TEUSHUE BPCMEHY, HEOOXOIMMOTO % YCTAHOBICHAS PARROBECHOH aktuprocty — Ph {okono
2 4acoB);

- BEIOCHAIOT 2HpR211Bi co cTenok KOJNCKTOPA, TYTEM CMEBIB2 CHabOl KUCHOTOM.

OCHOBRRIM NIPCAMYILSCTBOM 3TOTO ¢nocoDd gBIACTCH YRUKALHO BRICOKAR
PATHOXAMAYCCKIST YHCTOTA HORYIACMOTC HEASROTO TIPOAYKTE.

K aegocrarkam crnocofa OTHOCST: RUGKRR BRIXOA HeRCsOTo TpoavrTa (oxkono 10%);
CHOWHOCT S PCanimsaiyiy (MCTIONE30BAHME THIATHHOBOTO THUINS, THYOOKOTO BAKYYME 1 KMAKOTO
a307Ta), PARROTUTHISCKOS TOBPENICHHE MaTeprana acTounnka (creaparta dapus),

Ehl]

copepRarero “Ra, KOTOPOES NPUBOIMT K CHINKCHUIO CpoKa srerutvartanum M

3afauaMu DPeATAracMOre TEXHHIECKOTO PCIUCHMS SBIMIOTCS. CYLIECTREHADE YECIMUCHUS
BEIXOIA BEAEBOTO TIPOAYKTE, VIPOIUEHNE TEXHONOTHA TOMVICHNS H VREIHICHWE CPOKa
sxcriyatagmy VT, npy oqHOoBpeMCHHEOM COXPAHEHMA TPERMYILECTS CHocoha 10 HPOTOTAITY.
Perierue YKazaHHBIR 331a4 BOCTRTAETCS TYTEM RCTIONBI0BAHNMS HOROTO THIZ MaTEpHana-

2234 S
HCTOUHMEA 18 DA3MCIHCHMA ““'Rau JONONMHUTCIHLHBIX TOXHOJOTAHOCKHX [TPOHCCCOE U
OHC})’&HHFE, KOTOPLIC PAHCC HC ITPDHMCHANTNCE.
3 .
ﬂ;{pO “wﬂﬂ MOXCT HOKHMBYTE IIOBCPXHOCTE TBCPAOTO TCIA (MaTQ}')PIE&HE&—I/ICTO‘{HHK?E) Wiy

N

38 CHET SHEPIUMYM OTHAYH, KOTOPVIC OHO HOAYYACT NIPY PAIMOAKTUBHOM paciiaie P Ra, nu
33 cHeT Avpy3MoHIBIX aponcceor. [pH KOMHATHON TCMICPATYPE CKOPOCTE Tubdy3nm

19
4TOMOB BHYTPH TEBCPAOTO TCIA OHUCHD Malld, HO3TOMY, i KOPOTKOXUBYHICTO 21 Rn BEREIXO]

B 1a30BVio a3y 1o 3TOMY MEXaHW3IMY MagoBepoSTeH,

0, 225 . -
BHeprad sapa OTAAEH (21” Ru) up# pacnaie ” 2*Ra cocransier ~0,12 MaB, a mmvda nipodera
L~ (10-20) sm {Heomesnos AH. Pamuoxumms. - 2-¢ wan., Mo X, 1978, - 560 ¢.]. Hostomy

~ p
GCHOBHBIM MCXAaHH3MOM BBIXOHO3 “IQRH U3 TBCPAOTO TCIA B FA30BYIO q}ﬁ‘?}y SBIHCTCA E)Cb(i}CKT

Crp: 6
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sacp oTHaun. OGpazoRanue 9acp Wopy APOHCXGINT BO BCOM 00LEMS MATCPHANA-UCTOYHIKA,
2 BBRIXOJ PAI0HA B ra20ByIo Ga3y BOMOKCH TOBKO H3 TOHKOPO TOBEPXHOCTHOTO ¢i1os. Jhis
JOCTVOKCHMS MAKCHMATEHOTO RRIXOMAA PAIOHA, GRMZKOTO K TCOPCTUICCKY ROZMOKHOMY
(180%), reobxoarMe, 9Tobet 3dGge X TRERAS TONMAR CHOS MaTCPRANA-HCTOYHMKA - ki, paBHAs
OTHOUICHWIO €70 00BeMa K A0, 6nina conoctasuMa ¢ L (h ~ L), Pernm e Taxyio 381471y
MOXEHO, HAIPUMED, TTVTEM UCTIOE3CEAHNA BMECTO TINOCKOH TIOTOKY ~ TOPRCTOTO MaTepHara
¢ PA3RMTON BHCUIHCH HOBCPXHOCTEHIO. TaKuM MATCPHATIOM MOKCT ObITh, HATIPUMEP,
BOJIOKHHUCTEHIC MATE[MATTEL, IIPHMEHACMBIC 7T VIABANBAHYA 83DO30OALHEX HaCTHH H3 OCHOBE
VASTPATOHKAX TONMMCPHBIX BONTOKOH (TKads TIeTpsHORA) MITH H3 OCHOBE CTEKNOBONOKHA,
yIac-BoTOKHa (rpadeHa) u op.

W3roToBrenne MCTOIHMKE TPOROAAT, HATPUMED, TIYTeM HAHCCCANR HE TOBEPXHOCTD

BOHOKCHROTO MaTCPHATa DUCTBODA COLIMHACHAN 425},‘1'& © TOCHCAYIOLMM BRICYHINBAHUCM,
: 20
ﬂ;}lﬁ HONYHCHHA BOOHOTO DACTROPA AjREi HCIIGJARIVIOT HCTKG PACTROPDHMMBIC B BOIC

21
COCIOMHCHHUA, KOTOPEIE B CYXOM BHAE XOPOIUO BBIOCIAIOT “‘an, HaUPUMED, XHOMIEL
Opomuaet, oxucy v ap. [Hpyrimsa MU, Hlanmon BUJY Coparodnvy 1o pagpoMerpraeckol
DA3RCIKS ¥ PagrROMCTPHUICCKOMY anammsy. M., Atomusaar, 1975, ¢. 2481,

Taxoe TCXHUYCCKDE PCIICHUC ITOSBOIACT VBCIIWYKMTD BRIXO rar«mo@pw}ioro ElgRﬂ W3
MATCpHAId MCTOMHMER, OTKA3ATHCR 0T RCTIONBRORBIARMA CTCapdTa 6&}31’!9{ 0, TaKHM 06}3?&30}‘4{,
TOAHOCTEIO MCKITIOYHTE PaIMOTIUTHHUCCKOC PAZDYUICHNMC OPratiicCrROre MaTCpaId-HCTOUHMEQ
H OPpOATMTE CDOX CJlfy’}i((SbI Ul de3 YXYVAICHMA Ka1CCOTRE BRACBOIO NTPOLAYKTA,

S”Cm}iomcy HErOTABIMBAIOT B BUIC FCPMCTHHHODIC 3AMEHYTONO KOHTY A, COCTOALUCTO M3
COCOHRCHHBIX MCXIY oOBeMa V], PAC DasMOIAIOT MdTepHMa HCTOMHMKR W TPDOUCKOANT

215 - . , N .
regepanngn 2! )RH, COpf)HHOHHOIO YCTPOHCTBA { KOJUICKTOPRA ) obLeMOoM V 2, DAC OCYIUCCTBIIACTON

OCaKICHHC H HAKOIUICHUE - "R 1 IIPOAVETOR €70 PACcHana ¥ o0beMa COCIUHUTENADHEIX
Tpybox Vi, B XOHTYPE YCTAHOBKM OPTaRM3YIOT UPRHYIUTELHY IO HMPKYASHHIO TA20R0T0
noroka. 0seMel Vi, Vo B Vi, a TaIOKe pacxo/ Ia3a 8 KOHTYpe yeranosky ( suiduparor
TAKAM 06PAICM, ITCOBI BPEMS HAXOWICHHS MA30BOI0 HOTOKA B OOBEMES HCTOUHMKE YV U B

obreme Vi GO0 vunnMatsasm (ne Sonece 0,5 ©), a Bpevg RAXOKICHMS TAZ0ROTO TIOTOKA B

00BeME Vo HOMKHO ObITh HE MEHES 4-5 IEPUOAOB IOy paciaia szn, TC ¢CTh OKOa0 15-25
¢. IIpy OIHOBPEMEHAOM BEUTOIHEHAE JTUY YCTOBRIA OCHOBRAS HaCTE 00Pasyomuxes
APOAYKTOB PAciaig 2%y OyIeT HAaKaTUIMRATHECH HA CTEHKAX KONIEKTOpa ¢ 00semom Vs,

A iermogeHys BO3MOKHOCTH HONA IaHNA OCTOPOHHNX ESIUECTE B TePMETHYHEI KOHTYD
YCT@HOBKH, HUDKYHIMIC T330BOTO IOTOKA HPORCIAT C ACTICGAE30BAMEM HCPHCTANDTHHECKOTO
Hacoca.

Mssectro [Tlpyrkuma MU, Hlanmeus B CiipaBounuk 1o painomMeTpuueckoit passenxe
H paguoMeTprIcckoMy anannsy. M., Atomuzaar, 1975, ¢. 248, ute copOuyist pafoHa na
H100BIX TBEPARIX TIOBEPXAOCTSX CHARRO 33BMCHT OT Temiepatypet [Ipy nowwkennn
TCMIEPATYPH HUKE KOMHATHOH, COPOIHS BORPACTACT, a TONHAA KOHICHCAUNT PaJOHA Ha
HOBEPXHOCTH IPOHCXGINRT IPH TEMIEPaTYPe HIDKES TEMIEPATYPSl 3aMEDRARMA KRAKOTO
panoH4, KOTopas pasaa -7 1°C. HosToMy TEMICPATYPY KOICKTOPA TONACPKHBAIOT Ha
BOSMOKHO RU3KOM YPOBHE (IpeAIoITHTENHO HuKe -717C).

B xauecTre razoBoi Cpeinl MOYKHO HCTIONE30BATE BOZLYY WM YICKHCHbBH ra3 (AByOKHCh
yraepoaa). [pn Mcrons30BaHHI VITIEKHCITOTO FaRa OH OYIET HYaCTRYHO BRIMODAKRRATLCS
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HA CTEHKAX KOIAEKTOPA, ¥T0 IPUBELST K NTOBWKCHIIO I3RNCHUA B TaR0BOM KOHTYPE U K
VBCIIMUCHUIO BBIXCd PAAOHA W3 MATCPHANTA HCTOUHUKA.

Conep anne BRATY B MaTEPHANS HCTOUHUKA REOKETATENBHO, TOCKOIBKY BOASHA [IIeHKa
HA MNOBEPXHOCTH M B KATATIADAX MAKPOKPURCTANTMKO R [TPEtapata MOXET CYISCTBERHO
3ATPYAHMTD BRIXOK H%n 8 razoRyio cpeny. HostoMy MaTepHai-HCTOUHUKE HATPEBAIOT A0
temuepatypsi senne 100°C, 410 n03R0IHET HONONHUTENRHO COKPATHTE «Iapa3HTHYIO
CoOpORIo 9%n va KOHCTPYKUMORHBIX MATEPMATIAX RCTOYHMKA. Bhiielsuommiics oSO
4P BRIMOPAKUBAOT HA CTCHKAX KOUICKTOPA.

Taxoe TeXHRUECKOE PEIHCHIME TIO3BOIUT OTKAZATHCH OT HCIOABRIOBAHNS CIHOMHONR
BAKYYMHON TEXHUKHR, TpHMSHIeMOH B criocode o apoToTuny.

KopoTiuli nepon neaypacnaza Hipy (36 MuH) TpeOYET OPHMCHCHHS OKCIPECCHERIX H
3¢pheR THBHBIX METOIOB BHIIEHCHYA HERCBOTC MPOIYKTE W3 KOJTeKTopa (0e3 eHonn30Ba My
KAMMYCCKKY DCGKTHROR), ITO HO3BOMUT A0 MUHMMYMA COKPATHTD BPEMS ITPOBCACHMAA BCEX

OIIE PV B CHURWTE IOTEPH 2Hphua PaanCaKTUBHLBIN DACTAT IPH BRIICTICHUH, [ OCTHKCHHC
STOH 1M OCYIUSCTBIIOT Cneayrominy o0pasom. Ha npessapnTeibRON CTd JMH BRCTITYATAIMY
VCTAHOBKY (JI0 OPTAHM3ALINH HUPKYISHNHE TA33 TI0 KOHTYY), Ha BHYTPCHHCH HOBSPXHOCTH
KOJUIEKTOPA CORAAI0T TOHKMN NSISHON CITOH B BHIE WIMOPO3H. BRICTPOS CO3AaRNEe TAKOTO
CHOS BOIMOIKHC, HATIPUMED, MYTEM OXHAMICHHT CTCHOK KONICKTOPE A0 OTPREATENBHON
TEMUIEPATYPHE PR GAROBPEMCHHON Togaue 8 o0bOM KOMIERTOPA BOAHOTO a3PO30Hs
JAMCTHAMHPOBAHHOH BOABL, HATIPUMED, C HCTIOAB3OBAHNCM HHIKEKTORA.

B paboucM pexumMc (TIpY IMPKYISHAM Ta2a) OCAXKICHHME “Rn u Hakonrenue OPOAYKTOB
€70 PAcafid OCYIICCTRISIIOT Ha TIORSPRHOCTH CO3MaRHOTC JEHSHOIO C04, a4 HIRICUCHHS
HENCBOTO NTPOAYETA NPORCANT TYTCM HArPeBa CTCHOK KOJAICKTONE 10 TEMOCPaTyPhi
IRABRCHNAS TbIa 1 cGopa Tanol BOABL

JLst yBenmaenas NpoAoN U TSI HOCTH srcrivataiyi U s MaTepyuan MCTOUHNRKA BROJIAT
COSTUACHUA TOpUi-227 (22’7'1’}1) W/WIIM CMECh COCAMHCHHH iy g ZBRa,

TIpHCYTCTEME B MATEPMANE HCTOTHRKA TIPAMCCCH IPYIHX ainbdha-ynyaaionMy #30Tonos

B P ) T !
paims ( Ra w/wmn AGR a}, B CREMC paJHOGKTRRECY O PACidid KOTOPRIX NPHCYTCTRYIOT

AHAOTH UCACBOTC DAGMOHYKIINEA -~ M3OTOIbE 212?‘0/'212& W/WTH 214})b/2]481, LONYCTHMO,
HOCKONBKY M30TONR-GHANOTH GONATAI0T CXOIHBIMY TCPANeBRTHUCCKMMY CROHCTRAMM, & WX
HAKOTUICHRHMC Ha KONHEKTOPE 34 2 "aca DYACT HC3HAYRTCTbHBIM,

UlpuamimMansHas CXeMa TaKod YCTaHOBKM IOKAa3aHa Ha QHr.

YeranoBra BROHAST TPH KOHTYPE (BCITOMOTATERERBIY, padoault ¥ TPOMBIBRON} H COCTOMUT
w3 ueTouHuka (1), xomnckropa (2), 3anopssix Beatwich (3-6), XOM0MIbHRKA/HATPCBATENS
{73, Hacoca (&), Gaxa ¢ NPOMBIBHLIM PacTBOpOM (9), MIDKeRTOPA ANs TOHAYH BOJHOTO a3P030
8 0OBeM Vo U3 COCYAS ¢ QUCTWIIMPORAHHON BOOoH (10}, eMKOCTH st CHOpa HEsiCBOTD
apoavkTa (11) B yeTpofcTsa IR 3ACKTPRASCKOTO HAIPEBA MCTOMRAKE W KOHTPONI
TeMueparypet (12). 75 yIIpOILCHNKS CXeMBi BEHTWIHK {3-0) Ha PHCYHKE HOKA33HbI KAk
TPEXXOIOBLIC KPaHsL

IKCURYATAUNST YCTAHOBKH OCYIHCCTBISICTON HHKANYHO, 4 AN ORI UK BRIBOUECT
CHCHVIOIIAC 3TATIb

1. Ha gavadsroM 37ane MCHoas3yioT BCHOMOPaTehRAbIl KOBTYD ANY CO31aHMd R
BHYTPCHHCH ITOBEPXHOCTH CTEHOK KGINIEKTOPA JCASHOTO CIICGA B BRIS HIMOPORY (HATICTH),

JEst 37000 MCTOMHEK OTCOSIRAMIOT OT KOAJSKTODE C UCHONE30BaHHEM BeHTrreh (3 # 6},
{ HCTIONL30BAHNCM XONOIMARHNKE (7} IPOBOAAT OXIAKACHHS CTCHOK KOAALKTOPa 10
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OTPREATENBHOH TeMnepatTypsl (mwke 0°C), ontaManerol A8 00pa3oBanus HaleIu.
OTKPBIBAIOT BCHTWIH (4 ¥ 5} ¥ OPraHM3yIOT UUPKYISHHIO BO3AYXA 10 YKOPOUCHHOMY
{(HErepMETHIHOMY ) KOHTYDY. { RCNIONB30RARNEM HHKEKTOPA HOAAIOT B KOHTYP BOJHBIH
243P020ik M3 EMKOCTH ¢ JMeTrumposannol sonoi (10). Hocie co3aanvs ra BRyTpeuaei
TAOBRCPXHOCTH KOITIEKTOPA ASIAHOTC CII04, 3aKPLIBAIOT BEHTHNH (4 U 5}, OTKIIOYAIOT HEDKEKTOD
W IPEKPAILIAIOT 0449y BOAHOTO a’POo30i% B YCTAHORKY, XOJOMITbHMK {7) HEPEBOIAT B
paboynit peXuM ¢ TOHIKCHHOH TeMIICpaTypol CTEHOK KOWTeKTopa (2), OCNTHMANLHON 174

OCAKICHAL 21921 u naxonmenme OPOAVETOR €70 Pacnana Ha TTOREPXHOCTH COBAAHHOTE
JACHAHOO CHOS,

2. Ha sTopoM oTane, oprauvsyioT PR YIIFHHRIO BO3LVXA ITo paboucMy KOHTYPY VCTAHOBKH
AYTEM NOCASAORATENBHOTO BEUTCAACHAS CHSIYIONINK ONSPauyil. BRINIOI4I0T ANCKTpRaeckutt
garpes ucrousvka (12) no temuepatypst Boiure 100°C, coeaungior oObeMbl UCTOTHHUKA ¥
KOJUIEKTOPA NIYTEM OTKPRITHS BeHTRACH {3 1 &) w srirrouaioT Hacoc (). Beyaensommiics w3
MATEPUATA-RCTOYHMKA V83000 a 306 *%n TOCTYTAST B 00BEM KOMICKTOPA, THE POMCKOANT
£r0 OCUKICHUS HA TIOKPLITHIX FHIOM CTCHEAX KOIUICKTODA K 3aTEM PATHOAKTHBHEIE DACTIag
¢ O0PABOBAHNCM LEACBOTO POy kTa. HavoreHHe NPpOAVKTOB PACHTAa UPOROIRT B TCUSHUE
~2 YACOB.

3. Ha TtpeTseM 2Tane UComs’VIOT NPOMBIBSHON KOHTYD /TS BRICICHUR HAKOIUICHHDBIX B
KOMUTEKTOPE IPOJAVKTOB pactiaia 219}'{119 COASTHKAINNE HEReBON TpoaAYKT. Jing 31010,
3AKPBIBAIOT BEHTUITH (3 B ) U TEM CaMEIM OTCOSIUHIIOT HCTOUHHK { 1) OT Xomnekropa (2),
BRIKITIONRIOT Harpes oObema nerounnka (12), BMKMoYaoT Hacoc (§), HTeperknisHaioT
KOAOMMALHAK {7) B POXKM HATPCRE ¥ TPOM3BONAST cOOp TANON BOIB! B HAKOTIUTCALHYIO
evrocTs (11} Tpn ReobXoauMoCcTR NPOBCANT OROHYATEREH VIO IPOMBIBKY KOIEKTOPA
Boaol u3 6aka (9), HogyuesHs pacTBOp UCHIOABIVIOT A usrorosacuua PO

Hike NprReIeHbl TPRMEPH], ZEMOHCTPHPYIOIRS BOIMOKHOCTE W3TOTORICHHAS TCHEpaTopa
LIS OBy 9cHAs py2HB4 ¢ pavansron axmasnocrsio 1-10° B (180 Mbx}.

B kauecree npenapara MCmois3vioT, HanpuMep, pacteop conv OpoMiiia “BRac
akTusHOCTEIO 200 MBx, o0remonm 10 Mt 4 ¢ cyMMapHOR KOHBCHTpamueh conelt 1 r/n,

MoOtBOCTs 3KBMBANSHTHON HO3M HA PpACCTOSHMM 1 M OT TAKOIO COCY/Ad C PAcTRODOM

DAY . \ ]
““Ra (B FCOMOTDHHM TOHCHHOIO RCTOURKMKR ) COCTABRT ~100 wx3s/9ac. /IOH-OJIH HTCBHYO

PaaARAIAOHEYIO ONACHOCTE OPEACTARINCT HHTANAINYE BEICIAICHICTOCH YRon OpOOYETOB
erg pacnana. 1Iostomy Bee paboTh! 10 R3TOTOBNCHUIO HCTOYHHKA HEeOBXOARMO NTPOBOIATE
B TEPMETHUHOM GOKCE D IROXMMIICCKOTC TPCInpusTis (Tabopatopu), obopyaIoBaHHOM
CHCTEMOH BCHTHIISHMH ¥ 33IUMTON OT BHELIHCTO TaMMa-WaTyICHN,

TpoAom KU e HOCTE IKCIUTYATAIMA YeHepatopa 1 nipuMeM pasHolt ~22 CYTOK, & BpeMd
THAHCHOPTHPOBKY TCHEPATONE J0 MCAHRIMHCKON KIIMHHKH - 2 CYTOK.

Tpmvep 1 AeMORCTPHPYET BOSMONKABI NTPOLESCC R3TOTOBNCHMS HCTOYHAKA.

B xauecTBe MATePMaNa-BCTOYHMKA HCTIONE3VIOT, HATIPHMED, BONOKHHCTRHIM MATCPHAT THTIA
DITA-15-2,0 ra oCHOBE AUETRITHEILUIONOZR], KOTOPBM HPUMEHASTCH IES M3TOTOBIEHHE
AHATIHTHYCCKMX A3D0300pHEIX GHTbTpoB AR A-PMA. Zror MaTepran 081a1aeT CACIyIOUMMR
ceoficTeavm [ ALK, Byasixa, H.b. Bopucos Bonoxaucreie GarsTpb! IS KORTPONS 38T PEIRCHNAY
BOZOVIOHON cpenst, M., W3nA'T, 2008, - 360 cf: cpemiuit tnamMeTp roloKoH 1,5 MM, 00beMuas
ZOAS BOOKOH B MaTCPHANC (IUICTHOCTD VIAKOBKH) a=3 %, TOBEPXHOCTHAA MacCa op=3,5 M/

2 - - < »
CM”, XOPOHIO CMATMBACTCS BOLOR (_T’HJ,I}”)O(})HHEH}, YCTOMYMBBIN K crnabunim KHCIOTAM,

TCPMOVCTOHHHB TIpH Temaepatypax o 150°(.
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JRs v3roToBACHRS MCTOTHUKA HCNOERYIoT MaTtepnan ©ITA-15-2,0 B Bre TOTOBEIX
$rnstTpor ADA-PMA Wi 8 BUIC ICHTEL, UTO NPEATIOUTHTCAEHLE, TTOCKOIBKY B 3TOM CHYJAC
HPORSCC WATOTOBIEHUE 00TeC TEXHOROTWUCR H Terye NOIaeToN aBTOMAaTHRAIHA,

{10 UeHTPATBEROY OCH TICHTE] HAHOCST PacTBOD COMH Raw BHJIC COPVH TTOCACHOBATENLHBEX
OTACTBHRX KAICHD TAKHM O0pasoM, YTOOR AHaMCTD COPARYIOIICTOCH HOCAS PACTCKEHMS
KATDTH ITATHA BE IPERBIAT UIMPHAB JICHTH, 4 PACCTOAHNHE MEX Y KAITAMY HE ITPERBIIANG
AMAMCTPE 09THA ¥ OHOBPCMEHHC BRICYIHHBAIOT, HAOPHMED HO TePMOAZMITOH,
ToncyineHEYIO TEHTY HAMATRIBAIOT B PYIICH Ha KATYIIKY B BHIS KACCETHL.

Taxoi UpONece MRroToRICHN HCTOTHMKA JICTKO 4RTOMATHINPOBATE JEXE B YCIOBMAX
TEPMETHYHOTC OOKCA O IPUHIMTY paboTsl IICHOYHOTO QOTOATMAPATA, KOTAA ICHTA
HOCHCAORATSARHO HPOKPYIMBACTCS € OMHON («HRCTON» ) KACCeThi BA IPYIYIO, B BUIIE FOTOBOTO
HCTOTHVKA, & HAHCCOHWC PAcTBOPA HA NICHTY COOTECTCTBYCT MATOTOBICHMIO QPIOTOCHUMKA.

Vlenmons3vior neaty ¢ mapyioh, ranpuvep 50 viv, (30beM oIHOM Kanny 3813107 MUKDO-
gozaTopom ~0,1 MI, TOCHE PACTEKAHMS KAl THaMCeTP OOPalVIOIETOCS NATHE COCTABUT

t

0

hen
L

. p A . .
~4{ MM, a IIOIHANE OIHeTO H9THa ~12,5 cv”™, Torna na AcHTY HeoHXOoAHMe HaHeCTH ~ 100
K4nens, a iimda aente 0yaer papna ~400 ov. O01nas DosepYHoCTh BRICYIHCHEBIX KAk

~ 2 2 I3
cocrasut ~1250 ov”. TIpn 570M UOBCPYXHOCTHAS AKTRBROCTE ~Ra Ha palouem Croe Jeths
Gymer =160 kbx/cM”, & TIOBCPXHOCTHAS IUIOTHOCTE CONM G,=8 MKI/cM™. [1pH BHYTDCHHEM

JAREMECTPC HESCTKON BYVIIKHK KaCCCThI HCTOYHRKA ~ 10 OM, JI0nTd 3] ST HAaMOTaHa B ~14 cnoer

o

2 , .

¢ CyMMapRol ToiunmAol cnost ~30 mr/ov” (meres 2 Mm).
{Ipu nanecenyy pacteopa dSpomuza * **Ra na Txans BIIA-15 2,0 IpOUCKOINAT CMATMBAHMS
FRAPOGUIBHBIX BOMOKOH aHCTURIEATIOIOSH, 8 TIDY BRICYIIHBAHRN PACTBOPA Ha NTOBEPRAOCTH

27 BONOKOH OOPA3yeTes TOHKMA CIIOH COMM TONTUMAEG KOTOPOTD CYHOCTBCHHO MCHBINC MAMETPA

BOJIOKOH ¥ CORBMEpUMa ¢ Iinpol npobera gapa “%n 5 conn.

TIpuviep 2 AeMORCTPUPYET OUCHKY pAalHauMONHOR CTOMKOCTIR MATCPRARE HOTOYHHKA.

CBeIcHs O pAgUAUMOHHON CTolKocTH MaTepuanos WA u dunntpos ADA-PM k
oORYyUeRMIO abda-yacTHIAMY Kpaliie Orpaniyensl.

Ha crp. 170 monorpaduu [A K. byauixa, H.B. Bopucos Bonoxuucrsic GuapTpsl s
KOHTPOIA 3aTPI3HCHAA BO3OYIHOH cpenpl. M., M3nAT, 2008, - 360 ¢f ykazano, ute «Bee
thrteTpsr ADA-PM olnasaroT pafnauMoHHoi CTOMKOCTEIO 1T0 OTHOIHCHMIO ¥ «TODSIHRMy
ATPO3CILHLIM dacTHuaM. Paspynenye GUILTPYIOMECTO CHOS HACTYIACT, HAIPUMCD, TP

307

216 -6 ) .
35 AKTHBHOCTH adPO3ONBUBIX YaCTHH, cogepxammx —  Po, cabine 3-107 Ku (110 xBi».
21
TO ORHAYAET, YTO HONYCTAMAS aKTUBHOCTE OAHOH «Xopsaqeil» YaCTHIE 20pq, ¢
XapaKTePHBIM pasMepoM ~1 MM, #a dunstpe ADA-PM (110 xBK), 1pUMCpHO COOTBSTCTRYCT
22 . 2 -
AKTUBHOCTH 2’“3}2&, pasHOMEpPHO Hanecenno# #a | ov™ merTw (160 kbx). Pamnanuonnse
4 XAPAKTCPHCTUKH - 0pg 44 22°Ra FPHMEPHO OARHAKOBBL, NTOBTOMY MOXHO CHUTATE, 9T0
PaTMAUMORHad CTOMKoCTh MaTepnana PITA 24 Bpemst sRCTULyaTanuK retuepartopa Ovier
obecrieyeHa.
{Tpumep 3 IeMOHCTPHPYET PACHeT ONTTAMANERREX 2Ra9eHIH 00heMoB V1, Vo, Vi 1 packoia
raza B pabouem xontype Q.
45 Kacceta ¢ AeRTOR BCTARMASETCS B ¥apTpiuk. KapTpuiuk HCTOYHNKA M3POTABIMBAIOT B
BHJE pasOOPHOTIO KECTKOTO HHANHAPA BHYTPHY KOTOPOTC HAXOOUTCS FEpMETHIHAS TOHOCTE
B (POPME MWIHAPATCCKOTO KOWBICBOTO 3a30Da ¢ BHYTPCHHUM JHaMETPOM 41 ) HAPYIKITHIM

dz. C TOPHOB HWIMILPA HOIOCTE COCAMHCHA C IO ABOIAINMMU TDY OxaMy Og TIPOKAHKHE T'a3d.

o
B
S
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Bricora MUMHAAPIYCCEON HOTOCTH COOTETCTBYST LIMPHUHE IEATEL 8 PasMep MUHAIPWICCEOTO
3330p4 BBHIGUPAIOT HCXOAA U3 TONLIMHEBE HAMOTAHHLIX CJIOEB JACHTHL. Peanbnas TONHTHA
dynsTpa ADA-PM menee 0,1 v, nosromy s 14 CHoes RERATH TONLMHY 3430Da MOXKHO
APHHASTE 2 MM,

1oTox raza HanpaRIsIoT HO KOABLUEROMY 3230V HapalieisHO IIOCKOCTH CIOER HEHTEL

Bryrpensui razoreit 00wem guansapRacckon nonocty (rpu dy-dy=4 mm) Byaer V ~30 en’ ,

4 € VYeTOM OUBEMHEON J0/M BOSOKOH B MATEPRANE NEHTHL, ~28 ou”. OB BeMHbLl PACKOJ T34
(3 33 1810T TaKKM 06pazoM, HTeOL] BpeMA HaXCKIeHMA raza B obbeMe V| GEUTO MHHAMATLHBIM
¥ HC TIPeRBIIAto, HATIpUMED, {1 ~0,25 ¢. ipu zaaanseix napaMeTpax 3HavucHue =V /iy ~120

©Mit/e (7,2 mhaun.). Tipym takowm pacxone B o0seme V, Oyrer pacnanatecs ~4% ot

OOPasYICIUMXCH SIED *Ru. Fomm BpEMS HAXOMKICHUS Fa3d B oObeme Vo OVICT, HANPHMED,
. 219

PaBHO iy ~20 ¢ (B 5 pas GONBIIE IEpHOAa IGAYPAcHana ~  Ri), To OCHOBHAs 9acTh IPOIYETOR

219, s -7 7 / 8k
pacuasa “Prn {(~97%) 6yner oOpasossipathes B 00beme Vo, Torpa spavenue Vo=Q%, ~2400
MIE (2,4 1), Hansnefiiuee yeenuueHue 00BeMa Vo HEHCHeco0BPAasHO, TOCKOIEKY TIPY 3TOM

OVACT BOIPACTATE ¥ TUIOUIATE: TEOBOPXHOCTH KOANCKTOPA {001oMa Vi), ITO MOKCT 238 TPYIHUTE
.
WIBICUCHNE HAKOTICHIORO 1 Pb 13 KOJICKTOPA.

219 o
ﬂﬂ A TOBBILICHNA ?)(i)(i}ﬁl'{',(‘HBH GCTU TCHOCPRATOPRA, BpOMS HAXOKIACHWH - MRII B COCAMHNTCILHOK
Tp}/f)KC obfpeMoM V 3 CH¥RAIOT A0 MUHHMAJILHO-BOSMOXKHOTO 3HAMCHWA.

- 2ilpy 21 n; .

Uipumep 4 ZeMOHCTPUDYET PACHET AKTUBHOCTH 'Pb/*M Bi Hakammsacmolt Ha KOIICKTOPE
TEHEPATODA.

HaKoWICHHC AKTUBHOCTH © | Pb Ha CTCHEKAX KOJICKTOPA HPOBOIAT 38 Bpemd re 6omee 4-5

ICPHOLOB ITOAypaciidaid 2npb, TAK KaK, YXC 34 2,5 9aca Ha CTeHKAx KOJUICKTOPDA HaKOITMTCH

~95% 0T MAKCHMAIBHO BOIMONHOIO IHAYCHME DABHOBOCHOR AW TUBHOCTY,
KOHCTPYKUMS KAPTPHITKA JTOIDKHA TPCAYCMATPHBATE HATPCB ICHTH B paboucM COCTOSHMH
Do reMneparypet Sonee 100°C, wo mence nomyerumoft s dunerpa ADPA-PM (150°C).

Takas TOMICPATYDA HO3BOHHACT COKDATHTR C-’Op@'lﬂﬂﬁ) AIQRT} HA MATCpHaIaX KdpiprixKa u
HCO6XOHHM& LUIsT YAQJICHUA BJIATY M3 MATCPpUATd HCTOYHEER, IIOCKOILKY HaTHgIHe BOIAHON
TUTCHKHM H4 MOBCPXHOCTH M 8 KAWIAPDEX KPDHCTANMEOE COJIR MOXCT 38TPYIHHTE BBIXOL

“Urns Fa30OBYIO CPeIy.

Jag OoXBamacH!S CTEHOK KOIWICKTOpa I0 TeMIepaTypel Huke -7 1 °C HCnoAL3YIOT,
HANPUMED, «CYXO# sy (TEMIIEPATYDRE 3aMEP3a U ABVORMCK yrnepona, -78°C) niu
CHCHMANBHBINR YALTPAHMKOTEMICPATYPHE XOROMIBHAK,. TaKad TCMACPATYPa NO3BOIACT

HOBRICHTD CO‘Q@HHK} FE&3006P&3HOFO ZIQRH Ha ACIHBIX CTCHKAX KOAINCETOPRA, YVEANIUTE TI4APLI
BOARI H HACTH YEPACKMCIROTO 7a3d U2 obbema 1??160‘{61“0 KoRTypd HyTeM HX BRIMODAMABARNAR
Ha CTCHEAX KOTICKTOPA, U4TO HPUBCACT K IIOHVRKCHMIO JABIICHHSE B KOHTYPC W YBCIITHHCHUIO
BRIXOAA PRACHI U2 MATCDRAE MCTOMHMKA,

B pexnMe M2BSeYeHMS NPOAYKTOR PACHa %0 s KOWICKTOPA, €10 BHCUIHUC CTCHKR
HarpeBaoT 0 TEMICPaTYpsl Baibe +90°C ¢ uCHonbp30RanueM, HaIPpHMED, TOpSHeH BOAR H/
T SACKTPUMYECKONO Harperatend, CMBaroT TANYH BOLY {RMECTE ¢ KYCOUKAMN HbIa),

o
COICPHAUIYIO CCHOBHYIO YaCTE IPOIVETOB paciana “Rn, u3 KOWJICKTOPA B HAKCOTIUTEIbHYIO

CMKOCTE. Ilpﬁ HeOOXOOUMOCTH EMEOCTD ROJJICKTOPA JOHNOHUTCILHD HPOMBIBAIOT
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JHCTWUTPOBAHHON BOA0H. [l pOSOIKHTENEHOCTE PAa3MOPaKABRAHRS KOHISHCATS HE TTPEBBICUT
10 MuHYT.

Obnmc noTepu 2 P, 8 nosax oT DABHOBECHON AKTUBHOCTH, HC TipersicsaT 30% n
OTIPEREHSIOTCS!

o

- JIOJISL OCTARIUETOCH zlan B conu OpomMuia 223?;,&9 menee 10%;
- «TIAPa3uTHOW» copOurcH (32 IpeacHaMy KOJICKTOpa), He Gonce 5%;
- PACTIA 33 BPEMS PA3MOPAXUBAHKS KORCRCaTa, e Honee 8%;

- CTATOUHON COpOIMeH Ha CTCHKAX KOMCKTOPA M PACHAI0M OPH CMBRE, MCHee 5%.
Taxum o0pasoM, AaKTHBHOCTS TTCPROYM NOPUMH HEACBOTC NMPOAYKTA, ¢ YHETOM pachiaia
20 a BPEMS TPAHCTIOPTUPOBKI KACCETHE € UCTOIHUMKOM A0 MEMUMACKOR Knuuku (~129%),

cocraput ~120 Mbx.
O6nMe BPOMEHHBIC 32TPATH HA OIRH BAKA pabOoThl TCHEPATOPa COCTABST 3 9acd, 9To
HO3BOASCT HORYIATE S NOPUHIT HENICBOrD IPOAVETA B CVTKH.

(§7y @opmvyaa webpeTeHns
1. Cniocod nonyuenus ceunna-21 1/sncvyra-211 (‘1 Ph/ 1'5?31) JJS SACPHON MEIHUMAR,
~ (NS 10 10 2’ 3
BIIOUAIOWME: IPRPOTORICHNAE NPETIAPATE M3 MATSPHANA, COACIIRAIero pamuii-223 ( 2 Raj},

210
H3TOTORBICHAC UCTOUHMKA RCTTYCKAHMS pa;mﬁa-';’;l&? (2 ’ R]l) OYVTOeM HAHCCCHWSA peliapatTa Ha
TOOJA0KKY, PAMCIHCHHC UCTOYHUKA B FCpMGTK‘EHOﬁ YCTAHOBRE, CO3I3HHME yCHOBI/Iﬁ JUTA

5 (\ .
I’iH‘TSHCM@}MK&L{MH BRIXQda Ll}Rﬂ W3 RCTOUHNKE B Fa3ossiif obsneMm YOTAHOBKY, Da3MOUICHNUC B

219y
YCTAHORKC KOAJCKTOPpA ANA OCAXKIICHMHA 1“8,30()61?&31{(}{"0 RH, HAXOIUICHAC Ha CTCHKAX

Q
KOARCKTOPRA NPOAVETOE PAAMOAKTHEHOIO paciialia ZLRYE, COLCPNAIUMX RCACBOM NPDOAYKTY,

B TCHUEHUE He McHEE 2 HACOB, U3BACHCHUC M3 KOJUICKTOPA HCIACBOTO HPOAVKTA B BUIAC PACTROPA
A HUCHOALR30BAHHE YOTAROBKY /IS TOBTOPHOIO BAKHMYROTO BOYICHMA BCACBONO IPOAYKTY,
OTHHYAISIIUANCS TEM, 9TO OpCHapatT H3reTAaRMMBAIOT B BUAC BOOHOTIO PACTRODA COCHUHCHHMI

22! o o
SRa, B KaYCCTEC HOLIOKKH HCTOUHMKE HCTHOMB3YIOT NIOPHCTHI MATEPHAN ¢ PAIBHTON

RHEIIACH HOBEPYXHOCTHIO, HCTOHRRK H3TOTARMNRAIOT IYTEM CO3AHMT HA HOBEPKHOCTAH
MAaTepHaia TOHKOTO CYXOT0 TBEPAOTO CIIGA NPENapaTa TOMLHHON HECKOABKO MOXEKYAPHBIX
CHOER, RCTOYHME TTOMRILAIOT B €MKOCTE 00BeMOM Vi, 000pyA0RAHHYIO CHCTEMON Harpena,
KOMICKTOP H3TOTABIMBAIOT B BHIC CMKOCTH 0OBEMOM VYV, 000PYIOBAHHOHE CHCTEMOH
OXJAWIACHHSA ¥ HATPCBAHMS, YCTAHOBKA COCTOMT U3 BCIOMOTATEARHOO, palouero u
HPOMBIBHOTO KORTYPOB, COSTUHEHHBIX TPYOKAMM 1 OTISNACMBIX 3aHOPHBIMN BEHTRIIAMA,
BCHOMOTaTehRbI KOHTYD ACTIONBAYVIOT Ha UPEIBAPHTENbHOR CTaMnN 118 CO3MAHUS Ha
BHYTPECHHMX CTEHKAX KOJIITEKTOPA NEASHOID CIIOA, HAKOILIEHHUE BENICBOTO TPCAVKTA IPOBOIAT
HA VOBEPXHOCTRIICASHONO CHOS B paboveM KOHTYPE, COCTOMEM U3 00neMoR Vi u V), 00bema
COSIHRMTEHLHBIX TPYOOK V3 H HacoCa IUTH NPUBYARTENBHOR UMPKYIISIHA 7433 C PACKOAOM
{J, 4 OPOMBIBHOR KOHTY] MCHOAE3YIOT B PSHUME U3BACUCHHMS HEJICBOTO NIPOAYKTA NTYTEM
Harpepa CTEHOK KOMREKTopa ¥ cOopa odpasyIomeics Tanol ROJBL

2. Coocob no . 1, OTVIMYSICHMACA TeM, YTO ANNE NIONYUYCHUS HPCAPaTa HCHOAR3YIOT
PACTBOPHMBIE B BOJC COCAMHCHMA 223pa, KOTOPBIC B CYXOM BUAS XOPOIUC BRIACASIOT PAAOH,
HAUPIMED XITOPRIB], Wit OpOMUIEL, WU OKUCH.

3. Cnocod no n. 1, OTIHYAIOMWAACT TEM, 1TC B K84ECTBS HOPRCTONO METCPHAIA HCTIONL3YIOT
BOJOKOHRBI MaTepUal 13 YERTPATOHKMX BOJOKOH, HArTpuMep 13 Tkann [erpsnosa, w/nmm
CTCKIIOBOVICKHE, WA YIVICPOAHOTD BOIOKHA, 4 HAHCCCHHUE IPEHAPATa HA MaTCPHUa IPOBOIAT

o
B
S
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METOQOOM HAKANBIBAHIA WIVRAR CMANUBAHEH PACTEoPOM Npeftapata © NOCHCIVIOHRM
BRICYUIMBAHUCM,

4, Crocod o . i, OTIIRYAICIIMNCY TEM, UTO COZTAHME Ha BHYTPCHEHX CTCHKAX KOJJICKTOPDA
CHOR Abldd HPOBOAAT HYTOM 2aMOPANMBAHUYA BOIHOTO 45030, RAIDHMED, Hd OCHOBC
,HHCTMHHH}’)OB&HHOﬁ BOAbI HIIH C:bMSX'iOHOFH‘{CCKOTO PacTBopa, KOTOpLHv{ ODPHHYIUTCHADHO
BEOAT B obneM KOAJCKTOpA, RANPDUMOD, ¢ MCITOAL30BARUEM MHOKCKTODA,

5. Crocod 1o 1 1, OTAAYAICIIACS TCM, UTO B POXKHMME HAKOINICHHMA HOICBOT O TIPOAYKTA

t

21 .
HHTCHCH(MKAINIO BEIXKOIA >R 1 3 MCTOURMKA B Ta30BDIH 00BEM NPORCAAT HYTEM HATPERA
HCTOYHRKA N0 TeMepatvprt bonce 1060°C,

© < e = o -
6, Cnocod 1o . 1, OTIHYaICIEACS TeM, ¥TO MATEPHAT NIPENapata COOCPAUT TopHit-22

7
(227"“1) win cmeck 22 Thu “PRau LOIMVCKAeT ITPUCYTCTRIFS ITpRMecet 22Ra n *Ra.

7. Cnocod 1o 1. 1, OTAMYamMACT TEM, 970 TIPUHYERTEBH Y UUMPKYISIIIIO Fa30B000
HOTOKA B 3aMEHYTOM KOHTYPC VCTAHOBKHU NIPOBOIAT, HATIPUMED ¢ HCIIOAL30BAHHCM
AePHCTANETHYEECKOTD HACOCE, 4 B KA9ECTRE TAR0ROH CPE MCIOE3VIOT CYXOH BOSIYVX Wiu
YTTIEKHCIIBIH Tas.

8. Cnocod no n. 1, otamyaomsiics tem, 970 35avenud G, Vi, Vo u Vi surbupaior taxum

hen
L

obpasoM, atoben (V/Q) <G,25 ¢; (Vo/Q) ~20-25 ¢, a {V4/(}) - MUHHMATBHO BO3ZMCKHDBIM.
S. Coocof o 0. 1, OTHYaOWHACSE TEM, YTO B PSAUMS HAKOIUICHMS HENCRON0 TPOAYKTA,
20 DXJAKACHUC CTCHOK KOMIEKTOPa HPORBOIAT OO TEMIEPATYPh! Hike -7 1°C ¢ MCTIONB30BaAHUEM
«CYXOPOo kA (Isyvoruck yraepoga COn) Wiy CeiMaibHore YibT pPAHWIKOTEMITCPATYPHOTO
XOIOMWITBHHKA.

10, Crocod 1o 1. 1, oTARYaomriics TeM, 1TO W3BICUCHUE HEASBOTO NPOAYETA W3
HPOMBIRHOTC KOHTYPA IPOBOIAT IYTEM HarpeBa N RHEMIHNIX CTEHOK KOIUIEKTOPpa TopIIcH
BOMON M/AITHY ¢ RCNIONTBA0BAHACM CIICHMATBHONO HaTPeRaTens, a nocne ¢bopa Taioil Bogsl,
APy HEOOXOIUMOCTH, TPOBOAAT AOTICTHHTENBHYIC IPOMEIBKY KOIIEKTOPA.

1. Crnocod no i, | w3, ornvuaroipaiics TeM, YT0 Ut WArOTORACHIS MCTOTHWKS
HCTICGAR3YIOT GUIETPYIOUH Matepran PITA-15-2,0 B sune dunetpos AQA-PMA, xotopuic
cOOMPpAIOT B NAKET, WM B BHIE ACHTEL, KOTOPYIO HAMATHIBAIOT B PYROH HA KATYIIKY.

Y 12. Cnocod ne . 11, oTiMYarouMics TeM, 9T FA30EbiH H0TOK B 06beMe V| HAaIpasiqioT

Hapa/lICHBHO TUIOCKOCTH @I/Ul'b'?py FOIUMX CIIOCB MATCPHANA RCTOYHMKA.

35

45

o
B
&
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PTO/AIA/17p (11-23)
Approved for use through 06/30/2024. OMB 0651-0059
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 OMB control number
Application Number 18/680,372-Conf. #2136
PROCESSING FEE —
Filing Date May 31, 2024
Under 37 CFR 1.17(f), (g) & (h) —
irst Named Inventor
TRANSMITTAL _ Roy H. Larsen
(Fees are subject to annual revision) Art Unit 2881
[Page 1 of 2] Examiner Name S. M. Luck

Send completed form to: Commissioner for Patents, P.O. Box —

1450, Alexandria, VA 22313-1450 Practitioner Docket No. A1389.70001US01

Enclosed is a petition filed under 37 CFR 1.313 that requires a processing fee (37 CFR 1.17(f), (g), or ((h)

Payment of $ 56.00 is enclosed.
This form should be included with the above-mentioned petition and faxed or mailed to the Office using the appropriate Mail Stop (e.g., Mail
Stop Petition), if applicable. For transmittal of processing fees under 37 CFR 1.17(i), see form PTO/SB/171.

Applicant asserts small entity status. See 37 CFR 1.27.

D Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

Payment of Fees

D The Commissioner is hereby authorized to charge the following fees to Deposit Account No. 23/2825
D petition fee under 37 CFR 1.17(f), (g) or (h) any deficiency of fees and credit of any overpayments

D Check in the amount of $ is enclosed. Payment via USPTO patent electronic filing system.
Payment by credit card (Form PTO-2038 or equivalent is enclosed). Do not provide credit card information on this form.

Processing Fees Under 37 CFR 1.17(f):
Undiscounted Fee $420 (Fee Code 1462) Small Entity Fee $168 (Fee Code 2462) Micro Entity Fee $84 (Fee Code 3462)

For papers filed under:

§ 1.36(a) - for revocation of a power of attorney by fewer than all of the applicants.

§ 1.53(e) - to accord a filing date.

§ 1.182 - for decision on a question not specifically provided for in an application for patent.
§1.183 - to suspend the rules in an application for patent.

§ 1.741(b) - to accord a filing date to an application under § 1.740 for extension of a patent term.
§ 1.1023(b) - to review the filing date of an international design application.

Processing Fees Under 37 CFR 1.17(g):
Undiscounted Fee $220 (Fee Code 1463) Small Entity Fee $88 (Fee Code 2463) Micro Entity Fee $44 (Fee Code 3463)

For papers filed under:

§ 1.12 - for access to an assignment record.

§ 1.14 - for access to an application.

§ 1.46 - for filing an application on behalf of an inventor by a person who otherwise shows sufficient proprietary interest in the matter.
§ 1.55(1) - for filing a belated certified copy of a foreign application.

§ 1.55(¢) - for filing a belated certified copy of a foreign application.

§ 1.57(a) - for filing a belated certified copy of a foreign application.

§ 1.59 - for expungement of information.

§ 1.103(a) - to suspend action in an application.

§ 1.136(b) - for review of a request for extension of time when the provisions of § 1.136(a) are not available.

§ 1.377 - for review of decision refusing to accept and record payment of a maintenance fee filed prior to expiration of a patent.
§ 1.550(c) - for patent owner requests for extension of time in ex parte reexamination proceedings.

§ 1.956 - for patent owner requests for extension of time in inter partes reexamination proceedings.

§ 5.12 - for expedited handling of a foreign filing license.

§ 5.15 - for changing the scope of a license.

§ 5.25 - for retroactive license.

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: November 1, 2024 Electronic Signature for Fileen M. MacKenzie: /Eileen M. MacKenzie/

13339316
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PTO/AIA/17p (11-23)

Approved for use through 06/30/2024. OMB 0651-0059

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 OMB control number

PROCESSING FEE
Under 37 CFR 1.17(f), (g) & (h)
TRANSMITTAL

[Page 2 of 2]

Processing Fees Under 37 CFR 1.17(h):
Undiscounted Fee $140 (Fee Code 1464) Small Entity Fee $56 (Fee Code 2464) Micro Entity Fee $28 (Fee Code 3464)

For papers filed under:

§ 1.19(g) - to request documents in a form other than provided in this part.
§ 1.84 - for accepting color drawings or photographs.

§ 1.91 - for entry of a model or exhibit.

§ 1.102(d) - to make an application special.

§ 1.138(c) - to expressly abandon an application to avoid publication.

§ 1.313 - to withdraw an application from issue.

§ 1.314 - to defer issuance of a patent.

SUBMITTED BY

Signature /Jeffrey C. Harrigan/ o agony) 79,725 | Telephone 617.646.8000
Name (PrintType) [ Jeffrey C. Harrigan Date November 1, 2024
13339316
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 11/01/2024 09:21:07 PM Z ET A1389.70001US01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 2136 FILED BY Eileen MacKenzie
PATENT CENTER # 67819338 AUTHORIZED BY  Jeffrey Harrigan
CUSTOMER # 23628 FILING DATE  05/31/2024
CORRESPONDENCE - FIRST NAMED Roy H. Larsen

ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD / 8626 E2024A1L22437512 Eileen MacKenzie
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY

232825 37 CFR 1.17 (Patent application and reexamination processing fees)
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

REQUEST FOR CONTINUED
2801 EXAMINATION (RCE) - 1ST 544.00 1 544.00
REQUEST (SEE 37 CFR 1.114)

PETITIONS REQUIRING THE
2464 PETITION FEE SET FORTH IN 37 56.00 1 56.00
CFR 1.17(H) (GROUP III)

TOTAL

AMOUNT: $600.00

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.
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Docket No.: A1389.70001US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: November 1, 2024 Electronic Signature for Eileen M. MacKenzie: /Eileen M. MacKenzie/

PETITION TO WITHDRAW APPLICATION FROM
ISSUE PURSUANT TO 37 C.F.R. § 1.313(c)(2)

Mail Stop 313(c)
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:
Petitioner hereby petitions the Commissioner to withdraw the above-identified application

from issue. The Issue Fee in this application was timely paid on August 29, 2024.

Please charge our Credit Card in the amount of $56.00 covering the fee set forth in
37C.FR.§ 1.17(h).

Petitioner respectfully petitions that the above-identified application be withdrawn from
issue in order to permit consideration of a submission under 37 C.F.R. § 1.114 (Request for

Continued Examination with an Information Disclosure Statement) a copy of which is enclosed.

13339343
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Application No.: 18/680,372 2 Docket No.: A1389.70001US01

The Director is hereby authorized to charge any deficiency in the fees filed, asserted to be
filed or which should have been filed with this Petition to Withdraw Application from Issue (37
CFR 1.313) to our Deposit Account No. 23/2825, under Docket No. A1389.70001USO1.

Dated: November 1, 2024 Respectfully submitted,

Electronic signature: /Jeffrey C. Harrigan/
Jessamine N. Lee, PhD

Registration No.: 61,674

John S. Harmon, PhD, PE

Registration No.: 67,131

Jill L. Ryan

Registration No.: 81,655

Jeffrey C. Harrigan

Registration No.: 79,725

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

13339343
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APPLICATION NO.: 18/680,372 ATTY. DOCKET NO.: A1389.70001US01

FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: May 31, 2024 CONFIRMATION NO.: 2136

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Roy H. Larsen

GROUP ART UNIT: 2881 EXAMINER: S. M. Luck
Sheet | 1 | of | 1
U.S. PATENT DOCUMENTS
U.S. Patent D t ot
Examiner’s | Cite — Name of Patentee or Applicant of Cited Date of Bubhcatlon or Issue
Initials # No Kind Document of Cited Document
: Number MM-DD-YYYY
Code
5,038,046 Norman et al. 08-06-1991
8,329,122 B1 Watrous 12-11-2012
9,202,600 B2 Ravn et al. 12-01-2015
12,125,603 B2 Larsen 10-22-2024

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Date of
Publication of
Examiner’s | Cite Name of Patentee or Applicant of Cited Cited Translation
Initials # No. Office/ Kind Document Document (Y/N)
Country Number Code MM-DD-
YYYY
FED GOSUDARSTVENNOE
UNITARNOE PREDPRIYATIE Y — Machine
RU 2742138 1| eromzvonstvenNoE 02-02-2021 1 ranglation
OBEDINENIE MAYAK

OTHER ART — NON PATENT LITERATURE DOCUMENTS

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

Examiner’s | Cite
Initials # No

HASSFIJELL et al., A generator for production of 212Pb and 212Bi. Appl Radiat Isot. 1994
Oct;45(10):1021-5.

KOZEMPEL, Radon Nuclides and Radon Generators. In: Radon. 2017. Adrovic, Ed. Chapter
2:7-23.

RUTHERFORD, The Succession of Changes in Radioactive Bodies. Phil Trans Roy Soc A.
1905;204:169-219.

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO’s Image File Wrapper (IFW) system,
are included. See 37 CFR § 1.98 and 12870G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is
relied upon for an earlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to Applicant.
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

USED IN LIEU OF PTO/SB/21 (07-09)

FORM

TRANSMITTAL

Application Number

18/680,372-Conf. #2136

Filing Date

May 31, 2024

First Named Inventor

Roy H. Larsen

Art Unit 2881
Examiner Name
(to be used for all correspondence after initial filing) S. M. Luck
Total Number of Pages in This Submission Attorney Docket Number A1389.70001US01

ENCLOSURES (Check all that apply)

D Fee Transmittal Form

|:| Fee Attached

|:| Amendment/Reply

|:| After Final

|:| Affidavits/declaration(s)
|:| Extension of Time Request
|:| Express Abandonment Request

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

D Drawing(s)

D Licensing-related Papers

D Petition

Petition to Convertto a
Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

D Terminal Disclaimer
D Request for Refund
D CD, Number of CD(s}

D Landscape Table on CD

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

D Proprietary Information

D Status Letter

Other Enclosure(s) (please
Identify below):

Form PTO-1449
Copies of cited references

Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.

Signature

/Jeffrey C. Harrigan/

Printed name

Jeffrey C. Harrigan

Date

November 4, 2024

Reg. No.

79,725

Dated: November 4, 2024

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a)(4).

Electronic Signature for Timothy Peng: /Timothy Peng/

13340263
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APPLICATION NO.: 18/680,372 ATTY. DOCKET NO.: A1389.70001US01

FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: May 31, 2024 CONFIRMATION NO.: 2136

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Roy H. Larsen

GROUP ART UNIT: 2881 EXAMINER: S. M. Luck
Sheet | 1 | of | 1
U.S. PATENT DOCUMENTS
U.S. Patent Document icati
Examiner’s | Cite Name of Patentee or Applicant of Cited Date (f)fCP.ltltgllC)auon or {ssue
Initials # No. Kind Document R
Number Code MM-DD-YYYY
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of
Publication of
Examiner’s | Cite Name of Patentee or Applicant of Cited Cited Translation
Initials # No. Office/ Kind Document Document (Y/N)
Country Number Code MM-DD-
YYYY

OTHER ART — NON PATENT LITERATURE DOCUMENTS

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

Examiner’s | Cite
Initials # No

ATCHER et al., A radionuclide generator for the production of 211Pb and its daughters. J
Radioanalyt Nucl Chem. 1989 Feb;135:215-21.

ATCHER et al., An improved generator for the production of 212Pb and 212Bi from 224Ra. Int
J Rad Appl Instrum A. 1988;39(4):283-6. doi: 10.1016/0883-2889(88)90016-0.

BOLDYREV et al., 212Pb/212Bi Generator for nuclear medicine. Atomic Energy. 2012 Mar
23;111:422-7.

CHAPPELL et al., Synthesis, characterization, and evaluation of a novel bifunctional chelating
agent for the lead isotopes 203Pb and 212Pb. Nucl Med Biol. 2000 Jan;27(1):93-100. doi:
10.1016/50969-8051(99)00086-4.

KNAPP et al., Availability of Alpha-Emitting Radioisotopes by Reactor and Accelerator
Production and via Decay of Naturally Occurring Parents. In: Radiopharmaceuticals for
Therapy. 2016. Knapp et al., Eds. Chapter 8:159-66.

RUTHERFORD, A radio-active substance emitted from thorium compounds. The London,
Edinburgh, and Dublin Philosophical Magazine and Journal of Science. 1900 Jan;49(296):1-14.

WRASIDLO et al., Generation of lead-212 and radioimmunoconjugates for use in cancer
therapy and the ‘emanating power’ of stearates. Coll Surf A Physiochem Eng Aspects. 2001 Jul
31;186(1-2):123-8.

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO’s Image File Wrapper (IFW) system,
are included. See 37 CFR § 1.98 and 12870G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is
relied upon for an earlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:

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

AdvanCell
Ex. 1013 - Page 189



DOCKET NO.: A1389.70001US01
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: November 4, 2024 Electronic Signature for Timothy Peng: /Timothy Peng/

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98

Commissioner:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned

requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed before the mailing of a first Office

Action after the filing of a Request for Continued Examination under 37 C.F.R. § 1.114.

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the information
listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the

references should not be construed as an indication of the importance of the references.
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Application No.: 18/680,372 -2- Art Unit: 2881
Conf. No.: 2136

PART III: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that more
relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to
patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior art
as defined by 35 U.S.C. § 102, or an admission by Applicant as prior art.

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her
own conclusion regarding the relevance of the cited information.

An early and favorable action is hereby requested.

AdvanCell
Ex. 1013 - Page 191



Application No.: 18/680,372 -3- Art Unit: 2881
Conf. No.: 2136

The Director is hereby authorized to charge any deficiency or credit any overpayment in the
fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No.

23/2825 under Docket No. A1389.70001USO1 from which the undersigned is authorized to draw.

Respectfully submitted,

Electronic signature: /Jeffrey C. Harrigan/
Jeffrey C. Harrigan

Registration No.: 79,725

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

Docket No.: A1389.70001US01
Date: November 4, 2024
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 11/04/2024 01:30:49 PM Z ET A1389.70001US01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2136 FILED BY  Timothy Peng
PATENT CENTER # 67829182 FILING DATE  05/31/2024
CUSTOMER # 23628 FIRST NAMED  Roy H. Larsen
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Jeffrey Harrigan
ADDRESS
Documents TOTAL DOCUMENTS: 10
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
Boldyrev_et_al Atomic_Ener
gy_2012_vi1_p422_NPL_Q 6 Non Patent Literature 139 KB
C.pdf
Atcher_et_al_Appl_Radiat_Is
ot 1988 v39_p283_NPL_QC 4 Non Patent Literature 464 KB
.pdf
Knapp_et_al_Radiopharm_T
herapy_2016_ch8 _p159_NP 8 Non Patent Literature 276 KB
L_QC.pdf
Chappell_et_al_Nuclear_Me
d_Biology_2000_v27_p93 N 8 Non Patent Literature 324 KB
PL_QC.pdf
Rutherfod_The_London_Edin .
burgh_ Dublin_Philosophical 15 Non Patent Literature 1156 KB
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Mag_J_Science_1900_v49_
p1_NPL_QC.pdf

Wrasidlo_et_al Coll_Surf Ph
siochem_Eng_Aspects_2001
_v186_p123_NPL_QC.pdf

Atcher_et_al_J_Radioanalyt_
Nucl_Chem_1989 v135 p21
5 NPL_QC.pdf

A138970001US01-TRN-
JCH.pdf

A138970001US01-
IDSBODY-JCH.pdf

A138970001US01-IDS1449-
JCH.pdf

Page 2 of 3

6 Non Patent Literature 142 KB
7 Non Patent Literature 517 KB
1 Miscellaneous Incoming Letter 26 KB

Letter specifying the conditions

for filing under 37 CFR 1.97 29KB

Information Disclosure
L Statement (IDS) Form (SB08) 24 KB

Warning: This is not a USPTO supplied IDS fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.

Digest

DOCUMENT

Boldyrev_et_al Atomic_Energy
_2012_v11_p422_NPL_QC.pdf

Atcher_et_al_Appl_Radiat_lsot
~ 1988 v39 p283 NPL_QC.pdf

Knapp_et_al_Radiopharm_Ther
apy_2016_ch8 p159 NPL_QC.
pdf

Chappell_et_al Nuclear_Med_
Biology 2000 _v27_p93 NPL_
QC.pdf

Rutherfod_The_London_Edinbu
rgh_Dublin_Philosophical_Mag
_J_Science_1900_v49 p1_NP
L_QC.pdf

Wrasidlo_et_al Coll_Surf Phsi
ochem_Eng_Aspects_2001_v1
86_p123_NPL_QC.pdf

MESSAGE DIGEST(SHA-512)

6291F6373CF5AB9060401774EE1EC2BB826F4E1B18319EB30
3791C5D908A30EEQ02A0EO05AC166019C0B06D75D7B41204086
51ADB5044226BF7D2BF7CEF2A292F3

E4CAAG3EB5474B2A6603F53859D7D3D40834E1D86D3C46181
76F06F0D87D1DB44D964589A347A3E812B5C88371648C87C9
AFFCD6B06019AE259F116E75D01320

3846BESOE98B07974C7A8ECC26485F3C1638BFF2AAA3B0272
EB64E1097C9A5E8AC733623CA0FDC34392EEOBESC4BAADD
0128F9C42BD3FB5CAAD32C408C86901F

7B382F39BBF7BE65923380A647C0AAB7905C62DBB8AB71CO0
E1F6F83B36D1E52C8F04694E806942DC555135747935B65A52
309714F579D0B00D197CAOEE4CA3ES

BCF286A34C4C5E8511EF57DB3C64554B24F947779F865B608
D9581E9A372FB96FB6BAD3ES7E365B52945422D963AC429A1
72B3162FCEB4DF1AAA96BAD3340C44

4A2147F42DA58A30334E7B1375E542EAA05A823B2555542DE
C7EC392EFC242809DB675FCOCE153AC349EA2FCE3BOE3878
64216EC3D5B9200C733BFOFE9613A8F
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ucl_Chem_1989_v135_p215_N
PL_QC.pdf

A138970001US01-TRN-
JCH.pdf

A138970001US01-IDSBODY-
JCH.pdf

A138970001US01-IDS1449-
JCH.pdf

Page 3 of 3

9D744A7A916DFE508A31C86B87174C2752160B1111BE2F55F
40A3037A6BCDF26C78F3BA95CB80BAB77164167187CD87EA
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4C1DB7EAA4E24DF2CB785876D931D10B41D6B135882BBDC8
D9C98135132A0F04F2D113E47F1F60716FE64504BEBD1F4B2
1662DCC1FCC44697C1F89C1E95B1DE9

E701386705B0FC7B47CA81EA82F094A034FFDF6D6463F025B
05DCF2FE92EFBOA07CA79FOCBAFES1EE1473D12B95966D13
601198413C8581CC114CE3F847D5C5F

96F729B109DABD9FB5ED092501D37C67DC2401ED95D784B0
9A1D3630601ASFOF3EAOSESABD 19B35DBDY1E5F3570225D73
550D4D0F0273F9A91D74C998EFB78E7

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
23628 7590 11/05/2024 | X AMINER
WOLF GREENFIELD & SACKS, P.C.
600 ATLANTIC AVENUE LUCK, SEANM

BOSTON, MA 02210-2206

| ART UNIT | PAPER NUMBER
2881
| NOTIFICATION DATE | DELIVERY MODE
11/05/2024 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):

Patents_eOfficeAction @WolfGreenfield.com
WGS_eOfticeAction@WolfGreenfield.com

PTOL-90A (Rev. 04/07)
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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

Roy H. Larsen

Application No. 18/680,372 :

Filed: May 31, 2024 : DECISION ON PETITION
Attorney Docket No. A1389.70001USO1

For: PRODUCTION OF HIGHLY

PURIFIED 212PB

This is a decision on the petition under 37 CFR 1.313(c)(2), filed November 1, 2024, to
withdraw the above-identified application from issue after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for consideration of a submission
under 37 CFR 1.114 (request for continued examination). See 37 CFR 1.313(c)(2).

Petitioner is advised that the issue fee paid on August 29, 2024, in the above-identified
application, cannot be refunded. If, however, the above-identified application is again allowed,
petitioner may request that it be applied towards the issue fee required by the new Noftice of
Allowance.!

The application is being referred to Technology Center Art Unit 2881 for further processing of
the request for continued examination and for consideration of the concurrently filed information
disclosure statement (IDS).

Telephone inquiries concerning this decision should be directed to the undersigned at (571)
272-1642. All other inquiries concerning the examination or status of this application are
accessible in Patent Center at hitps://patcnicenter usplo.zov.

IApril M. Wise/
April M. Wise
Paralegal Specialist, Office of Petitions

! The request to apply the issue fee to the new Notice may be satisfied by completing and returning the new Part B — Fee(s)
Transmittal Form (along with any balance due at the time of submission). Petitioner is advised that the Issue Fee Transmittal Form must be
completed and timely submitted to avoid abandonment of the application.
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

USED IN LIEU OF PTO/SB/21 (07-09)

FORM

TRANSMITTAL

Application Number

18/680,372-Conf. #2136

Filing Date

May 31, 2024

First Named Inventor

Roy H. Larsen

Art Unit 2881
Examiner Name
(to be used for all correspondence after initial filing) S. M. Luck
Total Number of Pages in This Submission Attorney Docket Number A1389.70001US01

ENCLOSURES (Check all that apply)

Fee Transmittal Form
|:| Fee Attached

Amendment/Reply
|:| After Final

|:| Affidavits/declaration(s)
|:| Extension of Time Request
|:| Express Abandonment Request

|:| Information Disclosure Statement
Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

D Drawing(s)

D Licensing-related Papers

D Petition

Petition to Convertto a
Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

D Terminal Disclaimer
D Request for Refund
D CD, Number of CD(s}

D Landscape Table on CD

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

D Proprietary Information

D Status Letter

Other Enclosure(s) (please
Identify below):

Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.

Signature
/John Harmon/

Printed name

John S. Harmon, PhD, PE

Date 11/13/24

Reg. No.

67,131

Dated: November 13, 2024

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a)(4).

Electronic Signature for Sheryl E. Mackey: /Sheryl E. Mackey/

13363763
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Docket No.: A1389.70001US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: November 13, 2024 Electronic Signature for Sheryl E. Mackey: /Sheryl E. Mackey/

FIRST PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115

Mail Stop 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 are reflected in the listing of claims which begins on page 2 of

this amendment.

Remarks/Arguments begin on page 8 of this amendment.
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Application No.: 18/680,372 2 Docket No.: A1389.70001US01

AMENDMENTS TO THE CLAIMS

Applicant submits below a complete listing of the current claims, including marked-up
claim(s) with insertions indicated by underlining and deletions indicated by strikeouts and/or double
bracketing. This listing of claims replaces all prior versions, and listings, of claims in the

application:

1. (Currently amended) A radioisotope generator comprising:

a solid precursor isotope source configured to emanate one or more gaseous progeny
isotopes, the solid precursor isotope source comprising a ceramic material retaining a precursor

isotope, wherein the precursor isotope is adsorbed, absorbed, and/or bound to the ceramic material;

and

wherein the radioisotope generator is configured to expose a collector surface to the one or

more gaseous progeny isotopes to deposit one or more solid progeny isotopes on the collector

surface.
2. (Original) The radioisotope generator of claim 1, wherein the ceramic material is porous.
3. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is absorbed

in the ceramic material.

4. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is adsorbed

in the ceramic material.

5. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is

encapsulated in the ceramic material.

13363030
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Application No.: 18/680,372 3 Docket No.: A1389.70001US01

6. (Original) The radioisotope generator of claim 1, wherein the precursor isotope comprises a
thorium 228 isotope (***Th) and/or a radium 224 isotope (***Ra), the one or more gaseous progeny
isotopes comprises a radon 220 isotope (**°Rn), and the one or more solid progeny isotopes

comprises a lead 212 isotope (*'*Pb).

7. (Original) The radioisotope generator of claim 1, wherein the collector surface is an interior
surface of a container, and wherein the container has an internal volume at least partially defined by
the interior surface, the internal volume configured to receive the one or more gaseous progeny

isotopes.

8. (Original) The radioisotope generator of claim 6, wherein the solid precursor isotope source

is configured to be connected to an opening of the container.

9. (Original) The radioisotope generator of claim 6, further comprising the container, wherein

the container is configured to be removably connected to the solid precursor isotope source.

10. (Original) The radioisotope generator of claim 6, further comprising a chelator disposed on

the interior surface, the chelator configured to chelate the one or more solid progeny isotopes.

I1. (Original) The radioisotope generator of claim 10, wherein the chelator comprises TCMC.

13363030
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Application No.: 18/680,372 4 Docket No.: A1389.70001US01

12. (Original) The radioisotope generator of claim 6, wherein the container is configured to
receive a solvent configured to dissolve the one or more solid progeny isotopes from the interior

surface.

13. (Original) The radioisotope generator of claim 12, further comprising the solvent disposed in

the container, the solvent comprising an aqueous solution.

14. (Original) The radioisotope generator of claim 1, wherein the radioisotope generator is
configured to be converted from a first configuration in which the collector surface is not in fluid
communication with the solid precursor isotope source, and a second configuration in which the

collector surface is in fluid communication with the solid precursor isotope source.

15. (Currently amended) A method of generating a progeny radioisotope, the method

comprising:

allowing one or more gaseous progeny isotopes to emanate from a solid precursor isotope
source, the solid precursor isotope source comprising a ceramic material retaining a precursor

isotope, wherein the precursor isotope is adsorbed, absorbed, and/or bound to the ceramic material;

and

exposing a collector surface to the one or more gaseous progeny isotopes to deposit one or

more solid progeny isotopes on the collector surface.

16. (Original) The method of claim 15, further comprising converting a radioisotope generator
from a first configuration to expose the collector surface to the one or more gaseous progeny
isotopes and a second configuration to isolate the collector surface from the one or more gaseous

progeny isotopes.

13363030
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Application No.: 18/680,372 5 Docket No.: A1389.70001US01

17. (Original) The method of claim 15, further comprising removing the collector surface from

the solid isotope source.

18. (Original) The method of claim 15, wherein the ceramic material is porous.

19. (Original) The method of claim 15, wherein the precursor isotope is adsorbed in the ceramic
material.

20. (Original) The method of claim 15, wherein the precursor isotope is absorbed in the ceramic
material.

21. (Original) The method of claim 15, wherein the precursor isotope is encapsulated in the

ceramic material.

22. (Original) The method of claim 15, wherein the precursor isotope comprises a thorium 228
isotope (***Th) and/or a radium 224 isotope (***Ra), the one or more gaseous progeny isotopes
comprising a radon 220 isotope (**°Rn), the one or more gaseous progeny isotopes configured to
decay into one or more solid isotopes, the one or more solid isotopes comprising a lead 212 isotope

(212Pb).

23. (Original) The method of claim 15, wherein the collector surface is an interior surface of a
container, the method further comprising receiving the one or more gaseous progeny isotopes in an

internal volume of the container, the internal volume at least partially defined by the interior surface.

13363030
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Application No.: 18/680,372 6 Docket No.: A1389.70001US01

24. (Original) The method of claim 23, further comprising removably connecting the solid

precursor isotope source to an opening of the container.

25. (Original) The method of claim 23, further comprising allowing the one or more solid

progeny isotopes to deposit on the interior surface of the container.

26. (Original) The method of claim 25, further comprising chelating the one or more solid

progeny isotopes using a chelator disposed on the interior surface.

27. (Original) The method of claim 26, wherein the chelator comprises TCMC.

28. (Original) The method of claim 15, further comprising receiving a solvent in the container,
and dissolving the one or more solid progeny isotopes from the interior surface in the solvent,

wherein the solvent comprises an aqueous solution.

29. (Original) The method of claim 15, wherein exposing the collector surface to the one or
more gaseous progeny isotopes comprises converting a radioisotope generator from a first
configuration in which the collector surface is not in fluid communication with the solid precursor
isotope source to a second configuration in which the collector surface is in fluid communication

with the solid precursor isotope source.

30. (Original) The method of claim 15, further comprising forming a radiopharmaceutical using
the one or more solid progeny isotopes.
13363030
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Application No.: 18/680,372 7 Docket No.: A1389.70001US01

31. (New) The radioisotope generator of claim 1, wherein the precursor isotope is bound to the

ceramic material.

32. (New) The method of claim 15, wherein the precursor isotope is bound to the ceramic

material.
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Application No.: 18/680,372 8 Docket No.: A1389.70001US01

REMARKS

Claims 1-30 were previously pending in this application. Claims 1 and 15 have been
amended. New claims 31-32 have been added. As aresult, claims 1-32 are pending for

examination with claims 1 and 15 being independent claims. No new matter has been added.

The pending application is believed to be in condition for substantive examination.

Applicant believes no fee is due with this Amendment. However, if a fee is due with this
Amendment, please charge our Deposit Account No. 23/2825, under Docket No.
A1389.70001USO01 from which the undersigned is authorized to draw.

Dated: November 13, 2024 Respectfully submitted,

By/John Harmon/

John S. Harmon, PhD, PE

Registration No.: 67,131

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 11/13/2024 10:12:41 AMZ ET A1389.70001USO01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 2136 FILED BY  Sheryl Mackey
PATENT CENTER # 67943517 AUTHORIZED BY  John Harmon
CUSTOMER # 23628 FILING DATE 05/31/2024
CORRESPONDENCE - FIRST NAMED Roy H. Larsen
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTIONID PAYMENT AUTHORIZED BY
CARD /8543 E2024ACA13438819 Sheryl Mackey
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY
232825 37 CFR 1.21 (Miscellaneous fees and charges)
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
9902 EOACH CLAIM IN EXCESS OF 40.00 5 80.00
TOTAL
AMOUNT: $80.00

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 11/13/2024 10:12:41 AMZ ET A1389.70001USO01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2136 FILEDBY  Sheryl Mackey
PATENT CENTER # 67943517 FILING DATE  05/31/2024
CUSTOMER # 23628 FIRST NAMED  Roy H. Larsen
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  John Harmon
ADDRESS
Documents TOTAL DOCUMENTS: 5
SIZE

DOCUMENT PAGES DESCRIPTION (KB)
A138970001USO1-TRN- : .
JSH.pdf 1 Miscellaneous Incoming Letter 25 KB
A138970001US01-FEE-
JSH.pd 1 Fee Worksheet (SB06) 34 KB
A138970001US01-PAMN-
JSH.pdf 8 - 50 KB

A138970001US01-PAMN- .

JSH-A.PE.pdf (1-1) 1 Preliminary Amendment 24 KB

A138970001US01-PAMN- .

JSH-CLM.paf (2-7) 6 Claims 38 KB

A138970001US01-PAMN- (8-8) 1 Applicant Arguments/Remarks 20 KB

JSH-REM.pdf Made in an Amendment

AdvanCell

Ex. 1013 - Page 209



Page 2 of 2

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

17A7C717FCD214A7276341F02EBF51CA8E0664F7336F1D4BC
D87CCDFA7D181895E83B1C0678738A9EBCD37BOCEA84D09
C9B132595926 A5EE58B5E7216B9FC7AA

A138970001US01-TRN-
JSH.pdf

9447C552BF54335BC0OF5CD17DAF9B152BF879D1405273E19E
D7925A14F64EC4560CC04786DEAS18C21E7A6723B67A1EEF2
DE7AA2455E3AA2E29903286DF1E3AS

A138970001US01-FEE-
JSH.pdf

9A0589941EC5020A7CB8612916F2E6242C6589E765D4EAQ75F
46C07411D408B984FCDBO0550FE1DC9B2D545CA4977E15EES3
32BC43774E689B7760B3BD8C033C07

A138970001US01-PAMN-
JSH.pdf

092763478F7FEDE3DB7DAB71A9819FD3E1CFF6298E4A0ACS3
9AA12AEE2D2A492725EC35F370A7A9B05B6A87F6C816AEAA
33D591C1F0AB125B4D7CA5A849E62644

A138970001US01-PAMN-JSH-
A.PE.pdf

B2A93621DFC3E57498B419C5EFCE347DE314C2FF3428788A9
8A132B678764F35864A24A27455D2372953E1CF5D55C3A055B
6705FCC77181F02E46B0D5D30827E

A138970001US01-PAMN-JSH-
CLM.pdf

6F24BAEAB7928F3842DA059F9C8D718CE08F804EBG6OAG6EOB
C892DD3CD8163489923A45B12F1C3A7CB4927263038B6500A
C9A040F54907340A7713E6DFCBAB4E

A138970001US01-PAMN-JSH-
REM.pf

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Complete if known
F E E T RAN S M ITTAL Application Number 18/680,372-Conf. #2136
Filing Date May 31, 2024

Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Roy H. Larsen
DApplicant certifies micro entity status. See 37 CFR 1.29. Examiner Name S. M. Luck

Form PTO/SB/15A or B or equivalent must either be enclosed or -

have been submitted previously. Art Unit 881

TOTAL AMOUNT OF PAYMENT ($)80.00 Practitioner DocketNo.  [A1389.70001US01

METHOD OF PAYMENT (check all that apply)

I:l Check Credit Card I:l Money Order I:l None I:l Other (please identify):

Deposit Account Deposit Account Number:  23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C.

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):

Charge fee(s) indicated below Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of fee(s) under Dgharge any additional fee(s) or underpayment of fee(s) under 37
37 CFR 1.16 and 1.17, except for any excess claims fees or FR1.16and 1.17
multiple dependent claim fee

Credit any overpayment of fee(s)

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

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee})
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type U ($) S M($) u(s S($ M($) u(s S($ M($) Eees Paid ($)

Utility 320 128* 64 700 280 140 800 320 160
Design 220 88 44 160 64 32 640 256 128
Plant 220 88 44 440 176 88 660 264 132
Reissue 320 128 64 700 280 140 2,320 928 464
Provisional 300 120 60 0 0 0 0 0 0

*The $128 small entity status filing fee for a utility application is further reduced to $64 for a small entity applicant who files the application via Patent Genter or EFS-Web.

2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee ($) Small Entity Fee ($) Micro Entity Fee ($)
Each claim over 20 (including Reissues) 100 40 20
Each independent claim over 3 {including Reissues) 480 192 96
Multiple dependent claims 860 344 172
Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
32 -30 orHP = 2 x  40.00 = 80.00 Fee ($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee ($) Eee Paid ($)
2 -30rHP = X =

HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(¢)), the application size
fee due is $420 ($168 for small entity) ($84 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof  Fee ($) Fee Paid ($)
-100 = /50 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $140 fee ($56 small entity) ($28 for micro entity)
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)
Other (e.g., late filing surcharge):

SUBMITTED BY

Signature /John Harmon/ oy 67,131 | Telephone  617.646.8000

Name (Print/Type)| John S. Harmon, PhD, PE Date November 13, 2024

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a){4).

Dated: November 13, 2024 Electronic Signature for Sheryl E. Mackey: /Sheryl E. Mackey/

13370523
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APPLICATION NO.: 18/680,372 ATTY. DOCKET NO.: A1389.70001US01

FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: May 31, 2024 CONFIRMATION NO.: 2136

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Roy H. Larsen

GROUP ART UNIT: 2881 EXAMINER: S. M. Luck
Sheet | 1 | of | 1
U.S. PATENT DOCUMENTS
U.S. Patent Document icati
Examiner’s | Cite Name of Patentee or Applicant of Cited Date of Bubhcatlon or Issue
Initials * No Kind Document of Cited Document
’ Number MM-DD-YYYY
Code
2009-0162278 Al Ravn et al. 06-25-2009
2014-0186268 Al Vasiljeva et al. 07-03-2014
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of
Publication of

Examiner’s | Cite Name of Patentee or Applicant of Cited Cited Translation
Initials # No. Office/ Kind Document Document (Y/N)

Country Number Code MM-DD-

YYYY
OTHER ART — NON PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the .
Examiner’s | Cite . N . . . Translation
Initials # No item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), (Y/N)
publisher, city and/or country where published.

STENBERG et al., Preparation of the alpha-emitting prostate-specific membrane antigen

targeted radioligand [212 Pb]Pb-NGOO1 for prostate cancer. J Labelled Comp Radiopharm. 2020

Mar;63(3):129-143. doi: 10.1002/jlcr.3825. Epub 2020 Jan 29.

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO’s Image File Wrapper (IFW) system,
are included. See 37 CFR § 1.98 and 12870G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is

relied upon for an earlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to Applicant.
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DOCKET NO.: A1389.70001US01
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: 11/22/24 Electronic Signature for Timothy Peng: /Timothy Peng/

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98

Commissioner:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned

requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed before the mailing of a first Office

Action after the filing of a Request for Continued Examination under 37 C.F.R. § 1.114.

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the information
listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the
references should not be construed as an indication of the importance of the references.

The undersigned hereby makes the following additional information of record in the

above-identified application.
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Application No.: 18/680,372 -2- Art Unit: 2881
Conf. No.: 2136

The undersigned would like to bring to the Examiner’s attention the following co-pending

applications that may contain subject matter related to this application:

Serial No. Filing Date Inventor(s) Docket No.
*18/942,340 11-08-2024 Larsen A1389.70001US03
*18/940,735 11-07-2024 Larsen A1389.70001US04
*18/940,734 11-07-2024 Larsen A1389.70001US05
*18/940,751 11-07-2024 Larsen A1389.70001US06

*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a copy of a

cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Patent Center.

PART III: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that more
relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to

patentability as defined in 37 C.F.R. § 1.56(b).
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Application No.: 18/680,372 -3- Art Unit: 2881
Conf. No.: 2136

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior art
as defined by 35 U.S.C. § 102, or an admission by Applicant as prior art.

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her
own conclusion regarding the relevance of the cited information.

An early and favorable action is hereby requested.

The Director is hereby authorized to charge any deficiency or credit any overpayment in the
fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No.

23/2825 under Docket No. A1389.70001USO1 from which the undersigned is authorized to draw.

Respectfully submitted,

Electronic signature: /John Harmon/
John S. Harmon, PhD, PE

Registration No.: 67,131

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

Docket No.: A1389.70001USO1
Date: 11/22/24
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 11/22/2024 04:28:56 PM Z ET A1389.70001US01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2136 FILED BY  Timothy Peng
PATENT CENTER # 68093042 FILING DATE  05/31/2024
CUSTOMER # 23628 FIRST NAMED  Roy H. Larsen
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  John Harmon
ADDRESS
Documents TOTAL DOCUMENTS: 4
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
A138970001US01-IDS1449- 1 Information Disclosure o1 KB
JSH.pdf Statement (IDS) Form (SB08)
Warning: This is not a USPTO supplied IDS fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.
A138970001USO01- 3 Letter specifying the conditions 32 KB
IDSBODY-JSH.pdf for filing under 37 CFR 1.97
A138970001US01-TRN- 1 Miscellaneous Incoming Letter 26 KB

JSH.pdf

STENBERG et _al J Labelle
d_Comp_Radiopharm_2020_ 15 Non Patent Literature 1075 KB
v63_p129_ NPL.pdf
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Page 2 of 2

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

063D40932EC94EBA48574C52D8A8DD5A83C0C9A3061799783
BCF75D907DA96D11F3A490EDBF2E95EB5BI9CDC95DA67B2C
49ADD8214D5F09C7F693CD7BA901092F

A138970001US01-IDS1449-
JSH.pdf

2B0115A52EAQ3ED27857040A2254ECA2EEAEGS50C182BFE1D
5BB058F78662CF78D9C5B84C74B0931499DDE8SE64ADB0OB6
B4COAD733D47199A303A591056784BEE

A138970001US01-IDSBODY-
JSH.pdf

D707919247556809F88BC679F98727969E382619C5E0C9C10C
ECB7F3FBC21FDB7D07AB95525A590E582A5AFBSEGEBDAS08
59B7D78760E9245523250E49E42156

A138970001US01-TRN-
JSH.pdf

STENBERG_et_al_J_Labelled_  A7F3791C9951A51235D78EA53211E2723E031A51BCC66D1D2
Comp_Radiopharm_2020_v63_ D7FCO0037E91D4267421B59DB563DEB873AE12E4103991F57D
p129_NPL.pdf 330CB016043596570DB5A990E7AF73

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

USED IN LIEU OF PTO/SB/21 (07-09)

FORM

TRANSMITTAL

Application Number

18/680,372-Conf. #2136

Filing Date

May 31, 2024

First Named Inventor

Roy H. Larsen

Art Unit 2881
Examiner Name
(to be used for all correspondence after initial filing) S. M. Luck
Total Number of Pages in This Submission Attorney Docket Number A1389.70001US01

ENCLOSURES (Check all that apply)

D Fee Transmittal Form

|:| Fee Attached

|:| Amendment/Reply

|:| After Final

|:| Affidavits/declaration(s)
|:| Extension of Time Request
|:| Express Abandonment Request

Information Disclosure Statement
Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

D Drawing(s)

D Licensing-related Papers

D Petition

Petition to Convertto a
Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

D Terminal Disclaimer
D Request for Refund
D CD, Number of CD(s}

D Landscape Table on CD

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

D Proprietary Information

D Status Letter

Other Enclosure(s) (please
Identify below):

Form PTO-1449
Copy of cited reference

Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.

Signature
/John Harmon/

Printed name

John S. Harmon, PhD, PE

Date 11/22/24

Reg. No.

67,131

Dated: 11/22/24

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a)(4).

Electronic Signature for Timothy Peng: /Timothy Peng/

13396435
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 18/680,372 Larsen, Roy H.
INUINORIAN [~
SEAN M LUCK 2881
CPC - Searched*
Symbol Date Examiner
G21G1/0005 08/14/2024 SL
G21F5/015,018 08/14/2024 SL
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched”
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Cpc/text/inv/npl/forfapplicant/Al/citations/backward-forward/family 08/14/2024 SL
interference search. See attachment(s) for details.

Updated text search, reviewed IDS references, consulted Primary 11/26/2024 SL
examiner Nicole Ippolito and SPE Robert Kim.

Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

G21G1/0005 11/26/2024 SL
G21F5/

015,018 11/26/2024 SL

/SEAN M LUCK/
Examiner, Art Unit 2881

U.S. Patent and Trademark Office

Page 1 of 1

Part of PapbxANADAZEN 26
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |.gs50 372 Larsen, Roy H.
H “ “‘H Examiner Art Unit
SEAN M LUCK 2881
CPC
Symbol Type Version
G21G 1 F 2013-01-01
G21F 5 | 2013-01-01
G21F 5 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 32
/SEAN M LUCK/ 26 November 2024 ) : N
Examiner, Art Unit 2881 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No.: 20241126
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

18/680,372 Larsen, Roy H.
Examiner Art Unit
SEAN M LUCK 2881

INTERNATIONAL CLASSIFICATION

CLAIMED

G21G 1
G21F 5
G21F 5
NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 32

/SEAN M LUCK/
Examiner, Art Unit 2881

(Primary Examiner)

26 November 2024 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No.: 20241126
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

18/680,372 Larsen, Roy H.
Examiner Art Unit
SEAN M LUCK 2881

Claims renumbered in the same order as presented by applicant [J CPA [ T.D. [ R.1.47

CLAIMS
Final |Original|Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original]Final |Original

1 10 19 28

2 11 20 29

3 12 21 30

4 13 22 31

5 14 23 32

6 15 24

7 16 25

8 17 26

9 18 27
NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 32
/SEAN M LUCK/ 26 November 2024 ) ) o
Examiner, Art Unit 2881 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No.: 20241126
AdvanCell
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Bibliographic Data

Application No: 1 8/680,372

Foreign Priority claimed: ® Yes ONo

35 USC 119 (a-d) conditions met: V] Yes [INo [ Met After Allowance
Verified and Acknowledged: ‘/SEAN M LUCK/ ‘ ‘

Examiner's Signature

Initials

Title:

‘PRODUCTION OF HIGHLY PURIFIED 212PB

FILING or 371(c) DATE
05/31/2024
RULE

CLASS

376 2881

GROUP ART UNIT

ATTORNEY DOCKET NO.
A1389.70001US01

APPLICANTS
Sciencons AS, Oslo, NORWAY
INVENTORS
Roy H. Larsen,
CONTINUING DATA
This application is a CON of 17756802 06/02/2022 PAT 12125603
17756802 is a 371 of PCT/EP2020/084701 12/04/2020
FOREIGN APPLICATIONS
EPO EP19213759.4 12/05/2019
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NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/08/14
01:38 PM

2024/08/14
01:38 PM

2024/08/14
01:38 PM

L47 13

L48 13

L49 30
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OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L50 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14
01:38 PM
L51 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 01:38 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L52 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 01:38 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L53 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 01:38 PM
USOC).dbnm.
L54 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:38 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, SI, SK,
OR JP-2015523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT;
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR US-20180350480-
A1 OR EP-3174068-
A1).did.
L55 5 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
rod USOCR) 01:38 PM
L56 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 01:38 PM
L57 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
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L58

L59

L60

L61

L62

L63

L64

L65

L66

29

11

77

6246

12

13

solid

L6 AND (open clos$4)
WITH rod

"17756802"

("20150170776" OR
"20180047474").pn.

("3453196" "7476370"
"20060022127").pn.

((("SCIENCONS")
near3
("AS")).AS,AANM.

(("LARSEN") near3
("Roy™)).INV.

G21G1/0005.cpc.
G21F5/015,018.cpc.

L4 AND L6

L5 AND L6

USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM

ON 2024/08/14
01:38 PM
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PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L67 13 L7 L8 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 01:38 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L68 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:38 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L69 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14
01:38 PM
L70 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 01:38 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L71 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 01:38 PM
("5038046").urpn. AND
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(PGPB | USPT |
USOC).dbnm.
L72 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 01:38 PM
USOC).dbnm.
L73 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:38 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, SI, SK,
OR JP-2015523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT;
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR US-20180350480-
A1 OR EP-3174068-
A1).did.
L74 5 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
rod USOCR) 01:38 PM
L75 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 01:38 PM
L76 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
solid USOCR) 01:38 PM
L77 29 L6 AND (open clos$4) [(US-PGPUB; USPAT; [OR ON ON 2024/08/14
WITH rod USOCR) 01:38 PM
L78 5 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127" 01:38 PM
"20150170776"
"20180047474").pn.
L79 1 L64 AND (CERAMIC (US-PGPUB; USPAT) |OR ON ON 2024/08/14
SAME SOLID SAME 01:39 PM
GAS$4 SAME
ISOTOPS$4)
L80 8 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME SOLID SAME 01:40 PM
GAS$4 SAME
ISOTOPS$4)
L81 1 L64 AND (US-PGPUB; USPAT) |OR ON ON 2024/08/14
((PRECURSOR 01:41 PM
PARENT) SAME
(DAUGHTER
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L82

L83

L84

L85

L86

L87

L88

L89

L90

64

PROGENY) SAME
SOLID SAME GAS$4
SAME ISOTOP$4)

L64 AND
((PRECURSOR
PARENT) SAME
SOLID SAME
ISOTOP$4) AND
((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND
((PRECURSOR
PARENT) SAME
SOLID SAME
ISOTOP$4) AND
((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND ((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND ((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$8)

L64 AND (SOLID WITH
(PARENT
PRECURSOR)) SAME
(GAS$6 WITH
(DAUGHTER
PROGENY))

L64 AND ((SOLID
WITH (PARENT
PRECURSOR)) SAME
(GAS$6 WITH
(DAUGHTER
PROGENY)) )

L64 AND (SOLID WITH
(PARENT
PRECURSOR)) AND
(GAS$6 WITH
(DAUGHTER
PROGENY))

(ISOTOP$8 WITH
SOLID WITH (PARENT
PRECURSOR)) AND
(ISOTOP$8 WITH
GAS$6 WITH
(DAUGHTER
PROGENY))

L62 L63

(US-PGPUB;

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;

USPAT)

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/08/14
01:42 PM

2024/08/14
01:42 PM

2024/08/14
01:43 PM

2024/08/14
01:43 PM

2024/08/14
01:45 PM

2024/08/14
01:45 PM

2024/08/14
01:45 PM

2024/08/14
01:46 PM

2024/08/14
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USOCR) 01:47 PM
L9 0 L90 AND (CERAMIC (US-PGPUB; USPAT) |OR ON ON 2024/08/14
SAME SOLID SAME 01:47 PM
GAS$4 SAME
ISOTOPS$4)
L92 0 L90 AND (SOLID WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PARENT USOCR) 01:47 PM
PRECURSORY)) AND
(GAS$6 WITH
(DAUGHTER
PROGENY))
L93 0 L90 AND L89 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 01:48 PM
L94 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:48 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L95 0 ("20100224791").pn. (USPAT) OR ON ON 2024/08/14
01:50 PM
L96 0 "20100224791" (USPAT) OR ON ON 2024/08/14
01:50 PM
L97 1 "20100224791" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
01:50 PM
L98 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
01:50 PM
L99 1 ("2010/0224791").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 01:50 PM
USOC).dbnm.
L100 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
01:51 PM
L101 1 ("2010/0224791").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 01:51 PM
USOC).dbnm.
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L102 0 (12/724380).APP. (USPAT,; USOCR) OR ON ON 2024/08/14
01:51 PM
L103 1 "20070158271" (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
USOCR) 01:51 PM
L104 0 (11/610574).APP. (USPAT,; USOCR) OR ON ON 2024/08/14
01:52 PM
L105 0 ("2007/0158271").urpn. |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 01:52 PM
USOC).dbnm.
L106 36 (Artificial Intelligence) |(US-PGPUB; USPAT, |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 01:52 PM
US-20070158271-A1 _ |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(WO-2009003290-A1 |CZ, DD, DE, DK, EA,
OR EP-2179423-A1 OR|EE, EP, ES, FI, FR, GB,
AU-2006345883-A1 OR |HR, HU, ID, IE, IL, IS,
WO-2008004028-A2 IT,JP, KR, LT, LU, LV,
OR EP-2011126-A2 OR[MA, OA, RU, SU, WO,
US-20080093564-A1 MC, MD, MY, NL, NO,
OR CA-2631712-C OR |NZ, PH, PL, PT, RO,
CA-2631712-A1 OR RS, SE, SG, 8I, SK,
CA-2692514-A1 OR TH, TN, TR, TW, UA,
US-7700926-B2 OR VN); FPRS; EPO;
EP-2492920-A2 OR JPO; DERWENT,
US-20100224791-A1 IBM_TDB)
OR EP-2011126-B1 OR
JP-2008139272-A OR
WO-2008004028-A3
OR EP-2492920-A3 OR
US-20240249856-A1
OR CN-110917658-A
OR CN-110917658-B
OR U8-20180209921-
A1).did.
L107 1 (11/773022).APP. (USPAT,; USOCR) OR ON ON 2024/08/14
01:52 PM
L108 52 ("3576998" | "3655981" |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
| "3749556" | "3774035" | USOCR) 01:52 PM
| "3882315" | "3920995"
| "3946238" | "4020351"
| "4039835" | "4084097"
| "4144461" | "4160910"
| "4280053" | "4286169"
| "4387303" | "4414145"
| "4782231" | "5109160"
| "5186913" | "5397902"
| "6831271" | "6834788"
| "6157036" | "6781142"
| "6998052" | "7060998"
[ "7091494" [ "7163031"
| "20030219366" |
"20050104016" |
"20050116186" |
"20050253085" |
"20060023829").pn. OR
("7700926").urpn. AND
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(PGPB | USPT |
USOC).dbnm.
L109 0 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME CERAMIC 01:59 PM
SAME ISOTOP$4)
L110 2 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME CERAMIC) 01:59 PM
L111 1 "17756802" (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L112 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 09:28 PM
L113 3 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127").pn. 09:28 PM
L114 11 (("SCIENCONS" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 09:28 PM
("AS")).AS AANM.
L115 77 ((("LARSEN") near3 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 09:28 PM
DERWENT)
L116 6246 G21G1/0005.cpc. (US-PGPUB; USPAT; |OR ON ON 2024/08/14
G21F5/015,018.cpc. USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L117 12 L4 AND L6 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L118 13 L5 AND L6 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
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EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)

L119 13 L7 L8 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)

L120 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.

L121 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14

09:28 PM

L122 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 09:28 PM
"6787042").pn. OR
("10020086").urpn.
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AND (PGPB | USPT |
USOC).dbnm.
L123 13 ("3801818" | (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 09:28 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L124 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 09:28 PM
USOC).dbnm.
L125 31 (Artificial Intelligence) |(US-PGPUB; USPAT, |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20150170776-A1  |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 [IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR[MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, 8I, SK,
OR JP-20156523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT,
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR U8-20180350480-
A1 OR EP-3174068-
A1).did.
L126 5 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
rod USOCR) 09:28 PM
L127 0 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
precursor SAME solid [USOCR) 09:28 PM
L128 51 L6 AND isotope SAME |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
solid USOCR) 09:28 PM
L129 29 L6 AND (open clos$4) |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
WITH rod USOCR) 09:28 PM
L130 1 "17756802" (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L131 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 09:28 PM
L132 3 ("3453196" "7476370" |(US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20060022127").pn. 09:28 PM
L133 11 (("SCIENCONS") (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 09:28 PM
("AS"))).AS,AANM.
L134 77 ((("LARSEN") near3 (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 09:28 PM
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L135

L136

L137

L138

6246

G21G1/0005.cpc.

G21F5/015,018.cpc.

L4 AND L6

L5 AND L6

L7 L8

DERWENT)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,

OR

OR

OR

OR

ON

ON

ON

ON

ON 2024/08/14
09:28 PM

ON 2024/08/14
09:28 PM

ON 2024/08/14
09:28 PM

ON 2024/08/14
09:28 PM
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PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L139 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L140 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L141 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 09:28 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L142 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 09:28 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L143 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 09:28 PM
USOC).dbnm.
L144 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
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EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, SI, SK,
OR JP-2015523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR [VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT;
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR US-20180350480-
A1 OR EP-3174068-
A1).did.
L145 5 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
rod USOCR) 09:28 PM
L146 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 09:28 PM
L147 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
solid USOCR) 09:28 PM
L148 29 L6 AND (open clos$4) [(US-PGPUB; USPAT; [OR ON ON 2024/08/14
WITH rod USOCR) 09:28 PM
L149 5 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127" 09:28 PM
"20150170776"
"20180047474").pn.
L150 1 "17756802" (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L151 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 09:28 PM
L152 3 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127").pn. 09:28 PM
L153 11 (("SCIENCONS" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 09:28 PM
("AS")).AS AANM.
L154 77 ((("LARSEN") near3 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 09:28 PM
DERWENT)
L155 6246 G21G1/0005.cpc. (US-PGPUB; USPAT; |OR ON ON 2024/08/14
G21F5/015,018.cpc. USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
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L156

L1567

L158

L159

30

L4 AND L6

L5 AND L6

L7 L8

(Artificial Intelligence)
More like doc:
US-20230014219-A1

Text:

(CA-3160031-A1 OR
EP-4070341-A1 OR
WO-2021110950-A1
OR AU-2020398382-A1
OR IL-293575-A OR
KR-20220107058-A OR
JP-2023505247-A OR
CN-114902350-A OR

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM
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JP-W02021110950-A5 [TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT,
A2 OR US8-3576998-A [IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L160 1 (14/402325).APP. (USPAT,; USOCR) OR ON ON 2024/08/14
09:28 PM
L161 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
| "6126909" | USOCR) 09:28 PM
"6787042").pn. OR
("10020086").urpn.
AND (PGPB | USPT |
USOC).dbnm.
L162 13 ("3801818" | (US-PGPUB; USPAT,; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 09:28 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L163 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 09:28 PM
USOC).dbnm.
L164 31 (Artificial Intelligence) |(US-PGPUB; USPAT, |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20150170776-A1  |AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 [IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR[MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, 8I, SK,
OR JP-20156523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT,
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR U8-20180350480-
A1 OR EP-3174068-
A1).did.
L165 5 L6 AND isotope WITH |(US-PGPUB; USPAT; |OR ON ON 2024/08/14
rod USOCR) 09:28 PM
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L166 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 09:28 PM
L167 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
solid USOCR) 09:28 PM
L168 29 L6 AND (open clos$4) [(US-PGPUB; USPAT; [OR ON ON 2024/08/14
WITH rod USOCR) 09:28 PM
L169 1 "17756802" (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L170 2 ("20150170776" OR (US-PGPUB; USPAT) |OR ON ON 2024/08/14
"20180047474").pn. 09:28 PM
L171 3 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127").pn. 09:28 PM
L172 11 (("SCIENCONS" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
near3 09:28 PM
("AS")).AS AANM.
L173 77 ((("LARSEN") near3 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
("Roy™)).INV. USOCR; EPO; JPO; 09:28 PM
DERWENT)
L174 6246 G21G1/0005.cpc. (US-PGPUB; USPAT; |OR ON ON 2024/08/14
G21F5/015,018.cpc. USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L175 12 L4 AND L6 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)
L176 13 L5 AND L6 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
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HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)

L177 13 L7 L8 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR; FIT (AP, AT, 09:28 PM
AU, BE, BG, BR, BY,
CA, CH, CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO)

L178 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.

L179 1 (14/402325).APP. (USPAT; USOCR) OR ON ON 2024/08/14

09:28 PM

L180 5 ("4663129" | "5038046" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "6126909" | USOCR) 09:28 PM
"6787042").pn. OR
("10020086").urpn.

AND (PGPB | USPT |
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USOC).dbnm.
L181 13 ("3801818" | (US-PGPUB; USPAT; |OR ON ON 2024/08/14
"4663129").pn. OR USOCR) 09:28 PM
("5038046").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L182 4 ("3453196").urpn. AND |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PGPB | USPT | USOCR) 09:28 PM
USOC).dbnm.
L183 31 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20150170776-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(US-20180308600-A1 |CZ, DD, DE, DK, EA,
OR AU-2013265268-B2 |EE, EP, ES, FI, FR, GB,
OR AU-2013265268-A2 |HR, HU, ID, IE, IL, IS,
OR US-11037690-B2 IT, JP, KR, LT, LU, LV,
OR AU-2013265268-A1 |MA, OA, RU, SU, WO,
OR EP-2854870-B1 OR|MC, MD, MY, NL, NO,
EP-2854870-A1 OR NZ, PH, PL, PT, RO,
WO-2013174949-A1 RS, SE, SG, SI, SK,
OR JP-2015523555-A |TH, TN, TR, TW, UA,
OR JP-6392210-B2 OR |VN); FPRS; EPO;
DK-2854870-T3 OR JPO; DERWENT;
FR-2990956-A1 OR IBM_TDB)
TR-201811310-T4 OR
ES-2683398-T3 OR
US-10020086-B2 OR
US-10861615-B2 OR
EP-3174068-B1 OR
US-20210050126-A1
OR US-20180350480-
A1 OR EP-3174068-
A1).did.
L184 5 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
rod USOCR) 09:28 PM
L185 0 L6 AND isotope WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
precursor SAME solid [USOCR) 09:28 PM
L186 51 L6 AND isotope SAME |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
solid USOCR) 09:28 PM
L187 29 L6 AND (open clos$4) [(US-PGPUB; USPAT; [OR ON ON 2024/08/14
WITH rod USOCR) 09:28 PM
L188 5 ("3453196" "7476370" |(US-PGPUB; USPAT) [OR ON ON 2024/08/14
"20060022127" 09:28 PM
"20150170776"
"20180047474").pn.
L189 1 L64 AND (CERAMIC (US-PGPUB; USPAT) |OR ON ON 2024/08/14
SAME SOLID SAME 09:28 PM
GAS$4 SAME
ISOTOPS$4)
L190 8 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME SOLID SAME 09:28 PM
GAS$4 SAME
ISOTOPS$4)
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L191 1

L192 1

L193 1

L194 4

L195 4

L196 0

L197 0

L198 6

L199 5

L64 AND
((PRECURSOR
PARENT) SAME
(DAUGHTER
PROGENY) SAME
SOLID SAME GAS$4
SAME ISOTOP$4)

L64 AND
((PRECURSOR
PARENT) SAME
SOLID SAME
ISOTOP$4) AND
((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND
((PRECURSOR
PARENT) SAME
SOLID SAME
ISOTOP$4) AND
((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND ((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$4)

L64 AND ((DAUGHTER
PROGENY) SAME
GAS$4 SAME SOLID
SAME ISOTOP$8)

L64 AND (SOLID WITH
(PARENT
PRECURSOR)) SAME
(GAS$6 WITH
(DAUGHTER
PROGENY))

L64 AND ((SOLID
WITH (PARENT
PRECURSOR)) SAME
(GAS$6 WITH
(DAUGHTER
PROGENY)) )

L64 AND (SOLID WITH
(PARENT
PRECURSOR)) AND
(GAS$6 WITH
(DAUGHTER
PROGENY))

(ISOTOP$8 WITH
SOLID WITH (PARENT
PRECURSOR)) AND
(ISOTOP$8 WITH

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

USPAT)

USPAT)

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

USPAT;

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM

2024/08/14
09:28 PM
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GAS$6 WITH
(DAUGHTER
PROGENY))
L200 64 L62 L63 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L201 0 L90 AND (CERAMIC (US-PGPUB; USPAT) |OR ON ON 2024/08/14
SAME SOLID SAME 09:28 PM
GAS$4 SAME
ISOTOPS$4)
L202 0 L90 AND (SOLID WITH |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
(PARENT USOCR) 09:28 PM
PRECURSORY)) AND
(GAS$6 WITH
(DAUGHTER
PROGENY))
L203 0 L90 AND L89 (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L204 30 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20230014219-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(CA-3160031-A1 OR CZ, DD, DE, DK, EA,
EP-4070341-A1 OR EE, EP, ES, FI, FR, GB,
WO-2021110950-A1 HR, HU, ID, IE, IL, IS,
OR AU-2020398382-A1 |IT, JP, KR, LT, LU, LV,
OR IL-293575-A OR MA, OA, RU, SU, WO,
KR-20220107058-A OR [MC, MD, MY, NL, NO,
JP-2023505247-A OR [NZ, PH, PL, PT, RO,
CN-114902350-A OR RS, SE, SG, SI, SK,
JP-W02021110950-A5 |[TH, TN, TR, TW, UA,
OR MX-2022006638-A |VN); FPRS; EPO;
OR BR-112022010778- |JPO; DERWENT;
A2 OR US-3576998-A |IBM_TDB)
OR EP-0466290-A1 OR
JP-H01501423-A OR
CA-2046546-A1 OR JP-
H05264794-A OR AU-
2024203219-A1 OR
CA-2631712-C OR US-
20100224791-A1 OR
AU-2006345883-
A1).did.
L205 0 ("20100224791".pn.  |[(USPAT) OR ON ON 2024/08/14
09:28 PM
L206 0 "20100224791" (USPAT) OR ON ON 2024/08/14
09:28 PM
L207 1 "20100224791" (US-PGPUB; USPAT) |OR ON ON 2024/08/14
09:28 PM
L208 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L209 1 ("2010/0224791").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 09:28 PM
USOC).dbnm.
L210 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
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09:28 PM
L211 1 ("2010/0224791").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 09:28 PM
USOC).dbnm.
L212 0 (12/724380).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L213 1 "20070158271" (US-PGPUB; USPAT; |OR ON ON 2024/08/14
USOCR) 09:28 PM
L214 0 (11/610574).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L215 0 ("2007/0158271").urpn. |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
AND (PGPB |USPT| |USOCR) 09:28 PM
USOC).dbnm.
L216 36 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/14
More like doc: USOCR; FIT (AU, AP, 09:28 PM
US-20070158271-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, Cs, CU,
(WO-2009003290-A1 CZ, DD, DE, DK, EA,
OR EP-2179423-A1 OR|EE, EP, ES, FI, FR, GB,
AU-2006345883-A1 OR |HR, HU, ID, IE, IL, IS,
WO-2008004028-A2 IT, JP, KR, LT, LU, LV,
OR EP-2011126-A2 OR |MA, OA, RU, SU, WO,
US-20080093564-A1 MC, MD, MY, NL, NO,
OR CA-2631712-C OR |NZ, PH, PL, PT, RO,
CA-2631712-A1 OR RS, SE, SG, SI, SK,
CA-2692514-A1 OR TH, TN, TR, TW, UA,
US-7700926-B2 OR VN); FPRS; EPO;
EP-2492920-A2 OR JPO; DERWENT;
US-20100224791-A1 IBM_TDB)
OR EP-2011126-B1 OR
JP-2008139272-A OR
WO-2008004028-A3
OR EP-2492920-A3 OR
US-20240249856-A1
OR CN-110917658-A
OR CN-110917658-B
OR US-20180209921-
A1).did.
L217 1 (11/773022).APP. (USPAT; USOCR) OR ON ON 2024/08/14
09:28 PM
L218 52 ("3576998" | "3655981" |(US-PGPUB; USPAT; [OR ON ON 2024/08/14
| "3749556" | "3774035" |USOCR) 09:28 PM
| "3882315" | "3920995"
| "3946238" | "4020351"
| "4039835" | "4084097"
| "4144461" | "4160910"
| "4280053" | "4286169"
| "4387303" | "4414145"
| "4782231" | "5109160"
| "5186913" | "56397902"
| "56831271" | "5834788"
| "6157036" | "6781142"
| "6998052" | "7060998"
| "7091494" | "7163031"
| "20030219366" |
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"20050104016" |
"20050116186" |
"20050253085" |
"20060023829").pn. OR
("7700926").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L219 0 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME CERAMIC 09:28 PM
SAME ISOTOP$4)
L220 2 L64 AND (COLLECT$4 [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
SAME CERAMIC) 09:28 PM
L221 2 ("10434198" (US-PGPUB; USPAT; |OR ON ON 2024/09/18
"20230014219").pn. USOCR) 02:09 PM
L222 6 ("5038049" "8329122" |(US-PGPUB; USPAT; [OR ON ON 2024/11/26
"9202600" "12125603" [USOCR) 04:18 PM
"20090162278"
"20140186268").pn.
L223 6 ("5038046" "8329122" |(US-PGPUB; USPAT; [OR ON ON 2024/11/26
"9202600" "12125603" [USOCR) 04:18 PM
"20090162278"
"20140186268").pn.
PE2E SEARCH - Search History (Interference)
Ref # Hits [Search Query DBs Default Plurals Briish Time Stamp
Operator Equivalents
N1 973 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/07/25
G21F5/015,018.cpc. 03:48 PM
N2 24 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
WITH rod 03:48 PM
N3 45 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
solid 03:48 PM
N4 5 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
rod 03:48 PM
N5 73 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/07/25
03:49 PM
N6 973 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/07/25
G21F5/015,018.cpc. 04:07 PM
N7 24 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
WITH rod 04:07 PM
N8 45 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
solid 04:07 PM
N9 5 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/07/25
rod 04:07 PM
N10 73 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/07/25
04:07 PM
N11 977 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/08/14
G21F5/015,018.cpc. 09:29 PM
N12 25 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
WITH rod 09:29 PM
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N13 47 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
solid 09:29 PM
N14 5 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
rod 09:29 PM
N15 76 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/08/14
09:29 PM
N16 977 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/08/14
G21F5/015,018.cpc. 09:29 PM
N17 25 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
WITH rod 09:29 PM
N18 47 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
solid 09:29 PM
N19 5 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/08/14
rod 09:29 PM
N20 76 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/08/14
09:29 PM
N21 998 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/11/26
G21F5/015,018.cpc. 04:19 PM
N22 28 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
WITH rod 04:19 PM
N23 50 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
solid 04:19 PM
N24 7 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
rod 04:19 PM
N25 81 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/11/26
04:19 PM
N26 998 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/11/26
G21F5/015,018.cpc. 04:19 PM
N27 28 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
WITH rod 04:19 PM
N28 50 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
solid 04:19 PM
N29 7 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
rod 04:19 PM
N30 81 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/11/26
04:19 PM
N31 998 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/11/26
G21F5/015,018.cpc. 04:19 PM
N32 28 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
WITH rod 04:19 PM
N33 50 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
solid 04:19 PM
N34 7 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
rod 04:19 PM
N35 81 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/11/26
04:19 PM
N36 998 G21G1/0005.cpc. (US-PGPUB; USPAT) |OR ON ON 2024/11/26
G21F5/015,018.cpc. 04:19 PM
N37 28 N1 AND (open clos$4) [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
WITH rod 04:19 PM
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N38 50 N1 AND isotope SAME [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
solid 04:19 PM
N39 7 N1 AND isotope WITH [(US-PGPUB; USPAT) [OR ON ON 2024/11/26
rod 04:19 PM
N40 81 N2 N3 N4 (US-PGPUB; USPAT) |OR ON ON 2024/11/26
04:19 PM
1112612024 04:26:19 PM PAgyaneresh
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correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

23628 7590 12/03/2024 Certificate of Mailing or Transmission
WOLF GREENFIELD & SACKS, P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
600 ATLANTIC AVENUE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
BOSTON, MA 02210-2206 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

(Typed or printed name)

(Signature)
(Date)

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

18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
TITLE OF INVENTION: PRODUCTION OF HIGHLY PURIFIED 212PB

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $480.00 $0 03/03/2025
| EXAMINER | ART UNIT | CLASS SUBCLASS |
LUCK, SEANM 2881 376-202000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ individuat ([ Corporation or other private group entity [ Government

4a. Fees submitted: (Dissue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

. Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

Q Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
23628 7590 12/03/2024 | EXAMINER |
WOLF GREENFIELD & SACKS, P.C. LUCK, SEAN M
600 ATLANTIC AVENUE
BOSTON, MA 02210-2206 | ART UNIT PAPERNUMBER |

2881

DATE MAILED: 12/03/2024

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

5

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) 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));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)
i . 18/680,372 Larsen, Roy H.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
SEAN M LUCK 2881 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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.} This communication is responsive to 11/22/2024.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-32 . 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 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 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..] 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 (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.[J Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/SEAN M LUCK/
Examiner, Art Unit 2881

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20241126
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Application/Control Number: 18/680,372 Page 2
Art Unit: 2881

Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AIA.

Reasons for Allowance

2. The following is an examiner’s statement of reasons for allowance: The prior art in general
discloses the decay of solid precursor isotopes in a collection container in general, but does not provide
adequate detail to address the inventive features of exposing the collector surface to gaseous progeny
isotopes to deposit solid progeny isotopes. The information provided in the prior art does not address
these features, or provide a basis for a person of ordinary skill in the art to arrive at them without
relying on improper hindsight reasoning or inappropriate claim interpretation.

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.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to SEAN M LUCK whose telephone number is (571)272-6493. The examiner can
normally be reached 8-5 M-F.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Robert Kim can be reached on (571)272-2293. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 18/680,372 Page 3
Art Unit: 2881

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/SEAN M LUCK/
Examiner, Art Unit 2881
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
23628 7590 12/23/2024 | X AMINER
WOLF GREENFIELD & SACKS, P.C.
600 ATLANTIC AVENUE LUCK, SEANM

BOSTON, MA 02210-2206

| ART UNIT | PAPER NUMBER
2881
| NOTIFICATION DATE | DELIVERY MODE
12/23/2024 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):

Patents_eOfficeAction @WolfGreenfield.com
WGS_eOfticeAction@WolfGreenfield.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

18/680,372 Larsen, Roy H.
. yr . E i A AlA (First Inventor P
Applicant-Initiated Interview Summary | (50" AT o Fo) Status age
2881 Yes 1o0f1

SEAN M LUCK Primary Examiner Telephonic
John Harmon Attorney of Record

Date of Interview: 18 December 2024

Issues Discussed:

Other
Discussed rules and procedures related to rule 312 amendments.

/SEAN M LUCK/
Examiner, Art Unit 2881

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: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the 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{iq 20241218
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

USED IN LIEU OF PTO/SB/21 (07-09)

FORM

TRANSMITTAL

Application Number

18/680,372-Conf. #2136

Filing Date

May 31, 2024

First Named Inventor

Roy H. Larsen

Art Unit 2881
Examiner Name
(to be used for all correspondence after initial filing) S. M. Luck
Total Number of Pages in This Submission Attorney Docket Number A1389.70001US01

ENCLOSURES (Check all that apply)

D Fee Transmittal Form

|:| Fee Attached
Amendment/Reply
|:| After Final

|:| Affidavits/declaration(s)
|:| Extension of Time Request
|:| Express Abandonment Request

|:| Information Disclosure Statement
Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

D Drawing(s)

D Licensing-related Papers

D Petition

Petition to Convertto a
Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

D Terminal Disclaimer
D Request for Refund
D CD, Number of CD(s}

D Landscape Table on CD

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

D Proprietary Information

D Status Letter

Other Enclosure(s) (please
Identify below):

Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.

Signature
/John Harmon/

Printed name

John S. Harmon, PhD, PE

Date

January 23, 2025

Reg. No.

67,131

Dated: January 23, 2025

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a)(4).

Electronic Signature for Anasheia Baxter: /Anasheia Baxter/

13580179
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/680,372 01/23/2025 09:48:54 PM Z ET A1389.70001US01

Title of Invention
PRODUCTION OF HIGHLY PURIFIED 212PB

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2136 FILED BY Anasheia Baxter
PATENT CENTER # 68889829 FILING DATE  05/31/2024
CUSTOMER # 23628 FIRST NAMED  Roy H. Larsen
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  John Harmon
Documents TOTAL DOCUMENTS: 4

DOCUMENT PAGES  DESCRIPTION SIZE
(KB)

JA;&BF?d?fOOM USO1-TRN- 1 Miscellaneous Incoming Letter 25 KB

A138970001US01-312AMN-

JSH.pdf ° - 66 KB
A138970001USO1- (1-1) 1 Amendment after Notice of o5 KB
312AMN-JSH-A.NA.pdf Allowance (Rule 312)

A138970001USO01- .
312AMN-JSH-CLM.pdf (2-7) 6 Claims STKB
A138970001USO01- (8-9) 5 Applicant Arguments/Remarks 54 KB
312AMN-JSH-REM.pdf Made in an Amendment

AdvanCell
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Page 2 of 2

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

38A532D03EC358D0BD07872FA8CE3033A4BA842B2B9769C2
E1DDD1632A10194BFC1CFED24C54244D62F9922C3439F9847
375EA5D60CE54F333D7F5AD0OA2E3B5A

A138970001US01-TRN-
JSH.pdf

119C728BAF88F41EB2E8531D5336C05A1290707E2077D8D04
6CDF212C3F09D293894949AC7E092B94A482EB53ABCFD7C8
0082FEC1E78C1E3CEE35F628E275744

A138970001US01-312AMN-
JSH.pdf

10190CC4D318DOEAE9SECDO3D9BEDA3BD409A3C5BC95145
C38DE73337C7875A71A3FBO3FOFOE31B3FA74AC8C54A7D5A
800B18485A5A9A7ED503DF60ECC29E89B

A138970001US01-312AMN-
JSH-A.NA.pdf

43F7AFCF3EG9E172BE71423938ADBE872A73DDCF0987D70C
0175C91AB1D7D18FC8AC4E828EF68281 CCA925BE109258B7
5ESFDC60B1DAAG6CEES5139FD188F2BAOE

A138970001US01-312AMN-
JSH-CLM.pdf

FA62D5ABI9F9340AA80B1198EE1EBD4A51C25F325063E8F30A
F5795411D5D12DACE52397AB468C72005C23248C7A77E936C
4567C1C72DF199D72C35057C12B7D1

A138970001US01-312AMN-
JSH-REM.pdf

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Docket No.: A1389.70001US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: January 23, 2025 Electronic Signature for Anasheia Baxter: /Anasheia Baxter/

AMENDMENT AFTER ALLOWANCE UNDER 37 C.F.R. § 1.312

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

INTRODUCTORY COMMENTS

Prior to issuance of the patent, applicant respectfully requests entry of this amendment under

37 C.F.R. § 1.312 for the above-captioned patent application.

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of

this amendment.

Remarks/Arguments begin on page 8 of this amendment.
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Application No.: 18/680,372 2 Docket No.: A1389.70001US01

AMENDMENTS TO THE CLAIMS

Applicant submits below a complete listing of the current claims, including marked-up
claim(s) with insertions indicated by underlining and deletions indicated by strikeouts and/or double
bracketing. This listing of claims replaces all prior versions, and listings, of claims in the

application:

1. (Previously presented) A radioisotope generator comprising:

a solid precursor isotope source configured to emanate one or more gaseous progeny
isotopes, the solid precursor isotope source comprising a ceramic material retaining a precursor
isotope, wherein the precursor isotope is adsorbed, absorbed, and/or bound to the ceramic material;

and

wherein the radioisotope generator is configured to expose a collector surface to the one or

more gaseous progeny isotopes to deposit one or more solid progeny isotopes on the collector

surface.
2. (Original) The radioisotope generator of claim 1, wherein the ceramic material is porous.
3. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is absorbed

in the ceramic material.

4. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is adsorbed

in the ceramic material.

5. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is

encapsulated in the ceramic material.
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6. (Original) The radioisotope generator of claim 1, wherein the precursor isotope comprises a
thorium 228 isotope (***Th) and/or a radium 224 isotope (***Ra), the one or more gaseous progeny
isotopes comprises a radon 220 isotope (**°Rn), and the one or more solid progeny isotopes

comprises a lead 212 isotope (*'*Pb).

7. (Original) The radioisotope generator of claim 1, wherein the collector surface is an interior
surface of a container, and wherein the container has an internal volume at least partially defined by
the interior surface, the internal volume configured to receive the one or more gaseous progeny

isotopes.

8. (Currently Amended) The radioisotope generator of claim [[6]] 7, wherein the solid

precursor isotope source is configured to be connected to an opening of the container.

9, (Currently Amended) The radioisotope generator of claim [[6]] 7, further comprising the
container, wherein the container is configured to be removably connected to the solid precursor

isotope source.

10. (Currently Amended) The radioisotope generator of claim [[6]] 9, further comprising a
chelator disposed on the interior surface, the chelator configured to chelate the one or more solid

progeny isotopes.

I1. (Original) The radioisotope generator of claim 10, wherein the chelator comprises TCMC.

12, (Currently Amended) The radioisotope generator of claim [[6]] 7, wherein the container is
configured to receive a solvent configured to dissolve the one or more solid progeny isotopes from

the interior surface.
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13. (Original) The radioisotope generator of claim 12, further comprising the solvent disposed in

the container, the solvent comprising an aqueous solution.

14. (Original) The radioisotope generator of claim 1, wherein the radioisotope generator is
configured to be converted from a first configuration in which the collector surface is not in fluid
communication with the solid precursor isotope source, and a second configuration in which the

collector surface is in fluid communication with the solid precursor isotope source.

15. (Previously presented) A method of generating a progeny radioisotope, the method

comprising:

allowing one or more gaseous progeny isotopes to emanate from a solid precursor isotope
source, the solid precursor isotope source comprising a ceramic material retaining a precursor
isotope, wherein the precursor isotope is adsorbed, absorbed, and/or bound to the ceramic material;

and

exposing a collector surface to the one or more gaseous progeny isotopes to deposit one or

more solid progeny isotopes on the collector surface.

16. (Original) The method of claim 15, further comprising converting a radioisotope generator
from a first configuration to expose the collector surface to the one or more gaseous progeny
isotopes and a second configuration to isolate the collector surface from the one or more gaseous

progeny isotopes.

17. (Currently Amended) The method of claim 15, further comprising removing the collector

surface from the solid precursor isotope source.
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18. (Original) The method of claim 15, wherein the ceramic material is porous.

19. (Original) The method of claim 15, wherein the precursor isotope is adsorbed in the ceramic
material.

20. (Original) The method of claim 15, wherein the precursor isotope is absorbed in the ceramic
material.

21. (Original) The method of claim 15, wherein the precursor isotope is encapsulated in the

ceramic material.

22. (Original) The method of claim 15, wherein the precursor isotope comprises a thorium 228
isotope (***Th) and/or a radium 224 isotope (***Ra), the one or more gaseous progeny isotopes
comprising a radon 220 isotope (**°Rn), the one or more gaseous progeny isotopes configured to
decay into one or more solid isotopes, the one or more solid isotopes comprising a lead 212 isotope

(212Pb).

23. (Original) The method of claim 15, wherein the collector surface is an interior surface of a
container, the method further comprising receiving the one or more gaseous progeny isotopes in an

internal volume of the container, the internal volume at least partially defined by the interior surface.

24. (Original) The method of claim 23, further comprising removably connecting the solid

precursor isotope source to an opening of the container.
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25. (Original) The method of claim 23, further comprising allowing the one or more solid

progeny isotopes to deposit on the interior surface of the container.

26. (Original) The method of claim 25, further comprising chelating the one or more solid

progeny isotopes using a chelator disposed on the interior surface.

27. (Original) The method of claim 26, wherein the chelator comprises TCMC.

28. (Currently Amended) The method of claim [[15]] 23 , further comprising receiving a solvent
in the container, and dissolving the one or more solid progeny isotopes from the interior surface in

the solvent, wherein the solvent comprises an aqueous solution.

29. (Original) The method of claim 15, wherein exposing the collector surface to the one or
more gaseous progeny isotopes comprises converting a radioisotope generator from a first
configuration in which the collector surface is not in fluid communication with the solid precursor
isotope source to a second configuration in which the collector surface is in fluid communication

with the solid precursor isotope source.

30. (Original) The method of claim 15, further comprising forming a radiopharmaceutical using

the one or more solid progeny isotopes.

31. (Previously presented) The radioisotope generator of claim 1, wherein the precursor isotope

is bound to the ceramic material.
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32. (Previously presented) The method of claim 15, wherein the precursor isotope is bound to

the ceramic material.

13552078

AdvanCell
Ex. 1013 - Page 276



Application No.: 18/680,372 8 Docket No.: A1389.70001US01

REMARKS

Claims 1-32 were previously pending in this application. As a result, claims 1-32 are
pending for examination with claims 1 and 15 being independent claims. As requested by the

Examiner, the reasons for these formality amendments are provided below:

¢ The dependencies of claims 8, 9, 12, and 28 have been amended to provide proper

antecedent basis at least for the term “container”.

¢ The dependency of claim 10 has been amended to provide proper antecedent basis

for at least the phrase “interior surface”.

¢ (Claim 17 has been amended to recite “the solid precursor isotope source” as “a solid

precursor isotope source” is recited in independent claim 15.
No new matter has been added by any of the amendments made herein.

Interview Summary

Applicant would like to thank the Examiner for the courtesy of the telephone interview
conducted on December 18, 2024. Proposed amendments were discussed during the interview. The

substance of the interview is included in the amendments submitted herewith.
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CONCLUSION

This application is believed to be in condition for allowance. If the Examiner believes, after
this amendment, the application is not in condition for allowance, the Examiner is requested to call

the undersigned at the telephone number indicated below to discuss any outstanding issues.

If this amendment is not considered timely filed and if a request for an extension of time is

otherwise absent, Applicant hereby requests any necessary extension of time.

Applicant believes no fee is due with this Amendment. However, if a fee is due with this
Amendment, please charge our Deposit Account No. 23/2825, under Docket No.
A1389.70001USO01 from which the undersigned is authorized to draw.

Dated: January 23, 2025 Respectfully submitted,

By/John Harmon/

John S. Harmon, PhD, PE

Registration No.: 67,131

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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Docket No.: A1389.70001US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: January 27, 2025 Electronic Signature for Anasheia Baxter: /Anasheia Baxter/

AMENDMENT AFTER ALLOWANCE UNDER 37 C.F.R. § 1.312

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

INTRODUCTORY COMMENTS

Prior to issuance of the patent, applicant respectfully requests entry of this amendment under

37 C.F.R. § 1.312 for the above-captioned patent application.

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of

this amendment.

Remarks/Arguments begin on page 8 of this amendment.
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AMENDMENTS TO THE CLAIMS

Applicant submits below a complete listing of the current claims, including marked-up
claim(s) with insertions indicated by underlining and deletions indicated by strikeouts and/or double
bracketing. This listing of claims replaces all prior versions, and listings, of claims in the

application:

1. (Previously presented) A radioisotope generator comprising:

a solid precursor isotope source configured to emanate one or more gaseous progeny
isotopes, the solid precursor isotope source comprising a ceramic material retaining a precursor
isotope, wherein the precursor isotope is adsorbed, absorbed, and/or bound to the ceramic material;

and

wherein the radioisotope generator is configured to expose a collector surface to the one or

more gaseous progeny isotopes to deposit one or more solid progeny isotopes on the collector

surface.
2. (Original) The radioisotope generator of claim 1, wherein the ceramic material is porous.
3. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is absorbed

in the ceramic material.

4. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is adsorbed

in the ceramic material.

5. (Original) The radioisotope generator of claim 1, wherein the precursor isotope is

encapsulated in the ceramic material.
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6. (Original) The radioisotope generator of claim 1, wherein the precursor isotope comprises a
thorium 228 isotope (***Th) and/or a radium 224 isotope (***Ra), the one or more gaseous progeny
isotopes comprises a radon 220 isotope (**°Rn), and the one or more solid progeny isotopes

comprises a lead 212 isotope (*'*Pb).

7. (Original) The radioisotope generator of claim 1, wherein the collector surface is an interior
surface of a container, and wherein the container has an internal volume at least partially defined by
the interior surface, the internal volume configured to receive the one or more gaseous progeny

isotopes.

8. (Previously presented) The radioisotope generator of claim 7, wherein the solid precursor

isotope source is configured to be connected to an opening of the container.

9. (Previously presented) The radioisotope generator of claim 7, further comprising the
container, wherein the container is configured to be removably connected to the solid precursor

isotope source.

10. (Previously presented) The radioisotope generator of claim 9, further comprising a chelator

disposed on the interior surface, the chelator configured to chelate the one or more solid progeny

isotopes.
I1. (Original) The radioisotope generator of claim 10, wherein the chelator comprises TCMC.
12. (Previously presented) The radioisotope generator of claim 7, wherein the container is

configured to receive a solvent configured to dissolve the one or more solid progeny isotopes {from

the interior surface.
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13. (Original) The radioisotope generator of claim 12, further comprising the solvent disposed in

the container, the solvent comprising an aqueous solution.

14. (Original) The radioisotope generator of claim 1, wherein the radioisotope generator is
configured to be converted from a first configuration in which the collector surface is not in fluid
communication with the solid precursor isotope source, and a second configuration in which the

collector surface is in fluid communication with the solid precursor isotope source.

15. (Previously presented) A method of generating a progeny radioisotope, the method

comprising:

allowing one or more gaseous progeny isotopes to emanate from a solid precursor isotope
source, the solid precursor isotope source comprising a ceramic material retaining a precursor
isotope, wherein the precursor isotope is adsorbed, absorbed, and/or bound to the ceramic material;

and

exposing a collector surface to the one or more gaseous progeny isotopes to deposit one or

more solid progeny isotopes on the collector surface.

16. (Original) The method of claim 15, further comprising converting a radioisotope generator
from a first configuration to expose the collector surface to the one or more gaseous progeny
isotopes and a second configuration to isolate the collector surface from the one or more gaseous

progeny isotopes.

17. (Previously presented) The method of claim 15, further comprising removing the collector

surface from the solid precursor isotope source.
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18. (Original) The method of claim 15, wherein the ceramic material is porous.

19. (Original) The method of claim 15, wherein the precursor isotope is adsorbed in the ceramic
material.

20. (Original) The method of claim 15, wherein the precursor isotope is absorbed in the ceramic
material.

21. (Original) The method of claim 15, wherein the precursor isotope is encapsulated in the

ceramic material.

22. (Original) The method of claim 15, wherein the precursor isotope comprises a thorium 228
isotope (***Th) and/or a radium 224 isotope (***Ra), the one or more gaseous progeny isotopes
comprising a radon 220 isotope (**°Rn), the one or more gaseous progeny isotopes configured to
decay into one or more solid isotopes, the one or more solid isotopes comprising a lead 212 isotope

(212Pb).

23. (Original) The method of claim 15, wherein the collector surface is an interior surface of a
container, the method further comprising receiving the one or more gaseous progeny isotopes in an

internal volume of the container, the internal volume at least partially defined by the interior surface.

24. (Original) The method of claim 23, further comprising removably connecting the solid

precursor isotope source to an opening of the container.
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25. (Original) The method of claim 23, further comprising allowing the one or more solid

progeny isotopes to deposit on the interior surface of the container.

26. (Original) The method of claim 25, further comprising chelating the one or more solid

progeny isotopes using a chelator disposed on the interior surface.

27. (Original) The method of claim 26, wherein the chelator comprises TCMC.

28. (Currently amended) The method of claim 23[[ ]], further comprising receiving a solvent in
the container, and dissolving the one or more solid progeny isotopes from the interior surface in the

solvent, wherein the solvent comprises an aqueous solution.

29. (Original) The method of claim 15, wherein exposing the collector surface to the one or
more gaseous progeny isotopes comprises converting a radioisotope generator from a first
configuration in which the collector surface is not in fluid communication with the solid precursor
isotope source to a second configuration in which the collector surface is in fluid communication

with the solid precursor isotope source.

30. (Original) The method of claim 15, further comprising forming a radiopharmaceutical using

the one or more solid progeny isotopes.

31. (Previously presented) The radioisotope generator of claim 1, wherein the precursor isotope

is bound to the ceramic material.
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32. (Previously presented) The method of claim 15, wherein the precursor isotope is bound to

the ceramic material.
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REMARKS

Claims 1-32 were previously pending in this application. By this amendment, claim 28 has
been amended to address a typographical error of an extra space prior to a comma. No claims have
been added or canceled. As a result, claims 1-32 are pending for examination with claims 1 and 15

being independent claims. No new matter has been added.

CONCLUSION

This application is believed to be in condition for allowance. If the Examiner believes, after
this amendment, the application is not in condition for allowance, the Examiner is requested to call

the undersigned at the telephone number indicated below to discuss any outstanding issues.

If this amendment is not considered timely filed and if a request for an extension of time is

otherwise absent, Applicant hereby requests any necessary extension of time.

Applicant believes no fee is due with this Amendment. However, if a fee is due with this
Amendment, please charge our Deposit Account No. 23/2825, under Docket No.
A1389.70001US01 from which the undersigned is authorized to draw.

Dated: January 27, 2025 Respectfully submitted,

By/John Harmon/

John S. Harmon, PhD, PE

Registration No.: 67,131

Jill L. Ryan

Registration No.: 81,655

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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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 filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning natior}g(lj\slg%tgg)n,
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Filing Date
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First Named Inventor

Roy H. Larsen

Art Unit 2881
Examiner Name
(to be used for all correspondence after initial filing) S. M. Luck
Total Number of Pages in This Submission Attorney Docket Number A1389.70001US01
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|:| After Final

|:| Affidavits/declaration(s)
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D Status Letter
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- Comments on Statement of
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Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.
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/John Harmon/

Printed name

John S. Harmon, PhD, PE
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January 27, 2025
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67,131

Dated: January 27, 2025

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic
filing system in accordance with 37 C.F.R. § 1.6(a)(4).
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Docket No.: A1389.70001US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: January 27, 2025 Electronic Signature for Anasheia Baxter: /Anasheia Baxter/

COMMENTS ON STATEMENT OF REASONS
FOR ALLOWANCE UNDER 37 C.E.R. § 1.104(e)

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
December 3, 2024 Notice of Allowance and 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 because of the combination it recites and not because of the presence or absence of

any one particular element.

The Examiner’s Statement was not prepared by Applicant and only contains the Examiner’s
possible positions in one or more reasons for allowability. Thus, any interpretation with respect to

the Examiner’s Statement of Reasons for Allowance should not be imputed to the Applicant.

13588910
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Application No.: 18/680,372 2 Docket No.: A1389.70001US01

Applicant believes no fee is due with this Comments on Statement of Reasons for
Allowance (37 CFR 1.104(e)). However, if a fee is due with this Comments on Statement of
Reasons for Allowance (37 CFR 1.104(e)), please charge our Deposit Account No. 23/2825, under
Docket No. A1389.70001USO1 from which the undersigned is authorized to draw.

Dated: January 27, 2025 Respectfully submitted,

By/John Harmon/

John S. Harmon, PhD, PE

Registration No.: 67,131

Jill L. Ryan

Registration No.: 81,655

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000

13588910
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
18/680,372 05/31/2024 Roy H. Larsen A1389.70001US01 2136
23628 7590 02/10/2025 | X AMINER
WOLF GREENFIELD & SACKS, P.C.
600 ATLANTIC AVENUE LUCK, SEANM

BOSTON, MA 02210-2206

| ART UNIT | PAPER NUMBER
2881
| NOTIFICATION DATE | DELIVERY MODE
02/10/2025 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):

Patents_eOfficeAction @WolfGreenfield.com
WGS_eOfticeAction@WolfGreenfield.com

PTOL-90A (Rev. 04/07)
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Application No.

18/680,372

Applicant(s)

Larsen, Roy H.

Response to Rule 312 Communication Examiner

SEAN M LUCK

Art Unit

2881

AlA (FITF) Status

Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. M The amendment filed on 27 January 2025 under 37 CFR 1.312 has been considered, and has been:

a) entered.

by L] entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d)J disapproved. See explanation below.

e)[J entered in part. See explanation below.

fy £J not entered because the supplemental or corrected Application Data sheet (ADS)

(J was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;

(O did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);

(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to

September 16, 2012).

The amendment filed on 1/23/2025 is also entered.

/SEAN M LUCK/
Examiner, Art Unit 2881

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication

Part of Paper No. 20250128
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OK TO ENTER: /S.M.L/

Docket No.: A1389.70001US01
(PATENT)

02/05/2025

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: January 27, 2025 Electronic Signature for Anasheia Baxter: /Anasheia Baxter/

AMENDMENT AFTER ALLOWANCE UNDER 37 C.F.R. § 1.312

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

INTRODUCTORY COMMENTS

Prior to issuance of the patent, applicant respectfully requests entry of this amendment under

37 C.F.R. § 1.312 for the above-captioned patent application.

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of

this amendment.

Remarks/Arguments begin on page 8 of this amendment.
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O TO ENTER: /8.M.L/

02/05/2025

Docket No.: A1389.70001US01
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Roy H. Larsen

Application No.: 18/680,372

Confirmation No.: 2136

Filed: May 31, 2024

For: PRODUCTION OF HIGHLY PURIFIED 212PB
Examiner: S. M. Luck

Art Unit: 2881

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office’s electronic filing
system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: January 23, 2025 Electronic Signature for Anasheia Baxter: /Anasheia Baxter/

AMENDMENT AFTER ALLOWANCE UNDER 37 C.F.R. § 1.312

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

INTRODUCTORY COMMENTS

Prior to issuance of the patent, applicant respectfully requests entry of this amendment under

37 C.F.R. § 1.312 for the above-captioned patent application.

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of

this amendment.

Remarks/Arguments begin on page 8 of this amendment.
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