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STATEMENT BY APPLICANT 

Art Unit I 1629 
( t,lot for submission under 37 CFR 1.99) 
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REEMAN etal., overview DevelOpmentand Formulation of177Lu--DOTA-TATE 
adiopharmaceuticals, (2016. . 8-18. 

3 
AUS et al. , Aspects on radiolabeling of Lu-DOTA-TATE: After B purification re-addition of ascorbic acid is 
quired to maintain radiochemical purity, In . Diagnostic lmagi , {2014}, 1, 5-12_ 

4 
IU et al., Ascorbic Acid: Useful as a Buffer Agent 
ioconjugate Chem, (2003), 14, 1052-1056. 

5 
IU el al.. Stabilization of 90Y-La DOTA-Biomolecule Conjugate 

54--558. 

6 
, Radiochemistry, and Practical 

7 eclaration for Grace Period filed in PCT/1B2018/057415, September 25, 2018 
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Application Number 16175239 

Filing Date 2018-10-30 
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Examiner Name 

Attorney Docket Number PAT058197-US-CNT02 

19 
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1 See Kind Codes of USPTO Patent Documents at www.USPTQ_(;,OV or MPEP 901 .04. i Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). s For Japanese patent documents, the indicaHon of the year of the reign of the Emperor must precede the serial number of lhe patent document. 
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Application Number 16175239 

Filing Date 2018-10-30 

First Named Inventor de Palo, Francesco 

Art Unit 1629 

Examiner Name 

Attorney Docket Number PAT058197-US-CNT02 

CERTIFICATION STATEMENT 

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

OR 

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

That no item of infortnation contained in the information disclosure statement was cited in a communication from a 
foreign patent offi~ in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Lian Ouyang/ Date (YYYY-MM-DD) 2018-11-01 

Name/Print Lian Ouyang Registration Number ~9,254 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public 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 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 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, VA22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 11/01/2018 16/175,239 - GAU: 1618 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, lf the USPTO becomes aware- of a violation or potential violation of law or regulation. 
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Please find below and/or attached an Office communication concerning this application or proceeding. 

The time pc1iod for reply. if any, is ct in the attached communication. 

Notice of the Office comrounjcation wa ent electronically on above-indicated "Notification Date" to the 
foJlowing e- mail add.re s(es): 

phip.patents @novarti ,com 
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APPLICATION NO./ 
CONTROL NO. 
16/175,239 

FILING DATE 

10/30/2018 

UNITED STATES DEPARTME T OF COMMERCE 
U.S. Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1 450 

FIRST NAMED INVENTOR/ 
PATENT IN REEXAMINATION 
de Palo et al . 

ATTORNEY DOCKET NO. 

PAT058197-US-CNT0 

EXAMINER 
NOVARTIS PHARMACEUTICAL CORPORATION INTELLECTUAL MELISSA J PERREIRA 
PROPERTY0EPAR:TMENT 
ONE HEALTH PLAZA.433/2 ART UNIT PAPER 
EAST HANOVER, NJ 07936-1080 

1618 20190214 

DA TE /\1.A !LED: 

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

Commissioner for Patents 

The examiner has considered the I Os flied 11 /1 /18 after the applicants representative indicated that the references were 
provided in the parent application . 

/Michael G. Hartley/ 
Supervisory Patent Examiner, Art Unit 1618 

PTO-90C (Rev ,04 03) 
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16/175,239 - GAU: 1618 

PTO/SB/06a (02-18) 

Receipt date: 11/01/2018 

Doc code: IDS 
Doc description : Information Disclosure Statement (IDS) Filed 

Approved tor use through 11/3012020. 0MB 065Hl031 
U.S. Patent and TrademaJltOffice; U.S DEPARTMENT OF COMMERCE 

Under the Pape,work Reduction Act of 1995, no oersor,s are required to resp011d to a collection of inmrmation unless it contains a valid 0MB control number. 

Application Number 16175239 

Filing Date ;>Q18-10-30 

INFORMATION DISCLOSURE First Named Inventor I ~e Palo, Francesco 
STATEMENT BY APPLICANT 

Art Unit I 1629 
( t,lot for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket NL1mber I PAT058197-US-CNT02 

U.S.PATENTS I Rernovej 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Unes Where 

Patent Number Issue Date Relevant Passages or Relevant 
Initial* No Code1 of cited Document 

Figures Appear 

1 5804157 1998-09--08 Mallinckrodt Medical, Inc. 

2 5830431 ~ 998-11--03 Mallinckrodt Medical, Inc. 

3 5776894 199B-07 --07 Novartis AG 

4 5753627 h998-05-19 Novartis AG 

5 6183721 81 ~001-02--06 Novartis AG 

6 6277356 81 ~001-08-21 Novartis AG 

7 6123916 ~000--09-26 Novartis AG 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 
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IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16175239 

Filing Date 2018-10-30 

First Named Inventor de Palo, Francesco 

Art Unit 1629 

Examiner Name 

Attorney Docket Number PAT058197-US-CNT02 

Pages,Columns,Lines where 
Examiner Publication Kind Publication Name of Patentee or Applicant 
Initial" 

Cite No 
Number Code1 Date of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add buttonJ Add I 
FOREIGN PATENT DOCUMENTS !Remove! 

Name of Patentee or 
Pages Co11Jh1hs,Lines 

Examiher Cite Foreign Document Country l<lnd Publication 
Applicant of cited 

where Relevant Ts 
Initial* No Number3 Code2j Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 t1Q08009444 WO A1 200S-01-24 ~an Dulmen, A. 

2 ~013167130 WO A1 2013-11-14 Rigshospitalet 

The South African 
3 ~15063746 WO A1 2015-05-07 1-Juclear Energy 

Corporalion Lid. 

4 ~015171792 WO A1 2015-11-12 rrhe John Hopkins 
University et al. 

5 ~01620TT32 WO A1 2016-12-29 ~dvanced Accelerator 
~pplications 

6 ~018074918 WO A1 2018-04-26 rechnische Universiteit 
belft 

7 D515313 EP 81 2000-08-09 NoYarJis AG 
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Application Number 16175239 

Filing Date 2018-10-30 

IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor de Palo, Francesco 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name 

Attorney Docket Number PAT058197-US-CNT02 

8 1)00210192 WO A2 2002-02-07 lllovartis AG et al. 

9 ~99701579 WO A2 1997-01-16 $andoz Lid et al. 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON.PATENT LITERATURE DOCUMENTS !Remove! 

Examine, Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No (book, magazine, journal , serial, symposium, catalog , etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published . 

1 BREEMAN el al. , Optimising Conditions for Radiolabelling of OOTA,-peplides with 90Y, 1111n and 177Lu at High 
ppecific Activities, Eur J Nucl Med Mol Imaging, (2003), 30 . 917-920. 

2 
BREEMAN el al. , overview of Devetopment and Formulation of 177Lu-DOTA-TATE for PRRT, Current 
Radiopharmaceuticals, (2016), 9, 8-18. 

3 
MAUS et al. , Aspects on radiolabeling of 177Lu--DOTA-TATE: After C1B purification re-addition of ascorbic acid is 
required to maintain radiochemical purity, lntJ" Diagnostic Imaging, (2014}. 1, 5-12_ 

4 
,JU et al., Ascorbic Acid: Useful as a Buffer Agent and Radiolytic Slabilizer for Melalloradiopharmaceutfcals, 
Bioconjugate Chem, (2003), 14, 1052-1056. 

5 
,JU el al.. Stabilization of 90Y-Labeled DOTA-Biomolecule Conjugates Using Gentisic Acid and Ascorbic Acid. 
~ioconjugate Chem, (2001 ). 12. 554-558. 

6 
~ANERJEE el al., Lutelium-177 Therapeutic Radiopharmaceulicals: Linkmg Chemistry, Radiochemistry, and Practical 
r\pplications, Chem Rev. (2015), 115, 2934-2974_ 

7 Declaration for Grace Period filed in PCT/1B2018/057415, September 25, 2018 

No references provided 
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Filing Date 2018-10-30 

IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

First Named Inventor de Palo, Francesco 

Art Unit 1629 

Examiner Name 

Attorney Docket Number PAT058197-US-CNT02 

8 Deciaration for Grace Period filed in PCT/182018/055575, July 25, 2018 

9 
MLANI et al., Lutetium--177 DOTATATE Producfion with and Automated Racfio--pharmaceutical Synthesfs System, 
~sia Oceania Journal of Nuclear Medicine 8, Biology, (2015), 3, 107-115. 

10 ~UTATHERA, Advanced Accelerator Applications, Highlights of Prescribing lnfomiation. January 2018 

11 UTATHERA, European Medicines Agency, EPAR Public Assessment Report, First Published January 17, 2018 

12 
UTATHERA, European Medicines Agency, EPAR Product Information, Flrst Published January 17, 2018. last 

µpdated April 11 , 2018 

13 ,_UTATHERA, European Medicines Agency, CHMP Summary Positive Opinion, Rrst Published July 21 , 2017 

14 
._UNA-GUTIERREZ et al., Freeze-Dried rnultl-dose kits for the fast preparation of 177Lu-Tyr3--octreolide and 177Lu-
~SMA(inhibitor) under GMP conditions. J Radioanal Nucl Chem, (2017), 314, 2181-2188. 

DAS et al., Preparation of DOTA-TATE and DOTA-NOC freeze-dried kits for formulation of patient doses of 177Lu-
15 abeled agents and their comparison for peptide receptor radionuclide therapy application, J Radioanal Nucl Chem, 

2014)299, 1389--1398 

~e BLOIS et aL, Effectiveness of Quenchers to Reduce Radiolysis of 1111n- or 177-Lu-Labelled Methionine-Containing 
16 Regulatory Peptides. Maintaining Radiochemical Puoty as Measured by HPLC, Current Topics in Med Chem. (2012), 

~2. 2677-2685. 

17 WILD et al., DOT A-NOC, a high-affinity ligand of somalostatin receptor subtypes 2, 3 and 5 for labelling with various 
radiometals. Eur J Nucl Med Mol Imaging. (2003), 30, 1338-1347. 

18 
i<WEKKEBOOM et al., (177-Lu-DOTA0, Tyr3)octreotate: comparison with [111 ln-DTPA0]octreofide in patients, Eur J 
Nucl Med Mal Imaging. (.2001), 28, 1319-1325. 
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IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16175239 

Filing Date 2018-10-30 

First Named Inventor de Palo, Francesco 

Art Unit 1629 

Examiner Name 

Attorney Docket Number PAT058197-US-CNT02 

19 
PAS et al., Preparation of Therapeutic Dose of 177Lu-DOT A-TA TE Using a Novel Single Vial Freeze-dried Kil: A 
bomparison With 'ln--situ' Preparation at Hospital Radiophatmacy, Current Radiopharmaceuticals, {2014) 7, 12-19_ 

20 
MATHUR et al., Bulk Seate Formulation ofTherapeulic Dosed of Clinical Grade Ready-to-Use 177Lu-OOTA-TATE: 
lrhe Intricate Radiochemistry Aspects, Cancer Biotherapy and Radiopharmaceuticals, (2017), 32, 7, 266-273 . 

21 
f\dvanced Accelerator Applications Announces European Approval of Lutetium (177Lu) Oxodotreotide (Lutalhera®) for 
~aslroenteropancrealic Neuroendocrine (GEP-NET) Tumors. PRESS RELEASE September 29. 2017 

22 
~dvanced Accelerator Applications Receives US FDA Approval for LUTA TH ERA® for Treatment of 
~astroenteropancreatic Neuroendocrine Tumors, PRESS RELEASE January 26, 2018 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiher Signature II /MELI SSA ,1 PERRE IRA/ I Date Considered II 02/14/2019 

*EXAMINER: Initial if reference considered , whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in confom,ance and not considered. Include copy of this fom, with next communication to applicant 

1 See Kind Codes of USPTO Patent Documents at www.USPTQ_(;,OV or MPEP 901.04. i Enter office that issued lhe dOCl.lment, by the two-letter code (WIPO 
Standard ST.3 ). s For Japanese patent dOCl.lmenls, the indicaHon of the year of the reign of the Emperor must precede the serial number of lhe patent document. 
~ Kind of clocument by the appropriate symbols as Indicated on the document under WIPO Standard ST.16 if possible. ~ Applicant Is to place a checl< mark here ii 
En.glish language lranslalion is attached_ 

n o rP-ferences p r ovided 
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IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16175239 

Filing Date 2018-10-30 

First Named Inventor de Palo, Francesco 

Art Unit 1629 

Examiner Name 

Attorney Docket Number PAT058197-US-CNT02 

CERTIFICATION STATEMENT 

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

OR 

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

That no item of infortnation contained in the information disclosure statement was cited in a communication from a 
foreign patent offi~ in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Lian Ouyang/ Date (YYYY-MM-DD) 2018-11-01 

Name/Print Lian Ouyang Registration Number ~9,254 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public 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 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 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, VA22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 11/01/2018 16/175,239 - GAU: 1618 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, lf the USPTO becomes aware- of a violation or potential violation of law or regulation. 
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PTOIAlA/01 (06-12) 
Apprtwfl<! ro, u;et.~ml!gh 011;11120·1.1, 0MB 0651•0032 

U.S. P.!>rer1t and Tr.loomark Oftice; U.S. DEPARTMENT Of' COMMERCE 
Under ihe Papt>rwork Redu<~ion Act r,f 1995, 110 persons are reqclr•a.t to respond ~o a ccllactlon of inil>rmaticn unless it dlsolays a valid OMS ccntrol 11umb«r. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATJON USING AN 
APPLICATION DATA SHEET (37 CFR 1.76} 

Title of 
lnvention 

Stable, concentrated radionuclide complex soll1t[cms 

As the below na,med inventor, I hereby declate that 

This declaration 0 
is directed lo: 

The attached appl[cation, or 

12) United States appli~tion or PCT international application nurnber 16/175239 

filed on October 30. 2018 

TI1e above-1dentifred application was made or authorized to be made by n1e. 

I believe thai I am the original inventor or an original Joint inventor of a claimed invention in ihe application. 

I hereby aeknowledge that ;my willful false statement made 1n this dec!arat1on is punishable under 18 U.S.C. 1001 
by fine or imprlsonrnent of not more than five (5) years, or both. 

WARNJNG: 

) 

Pe!it1oner/applicant is cautioned 1o avoid $unm,tting personal infom1at1on in documents filed in a patent application that may 
coninbute to identity lhefl. Personal infom1ation such as social security numbers, bank account numbers, or credit c;.ird numbers 
(other than a check or credit c.ard avthorization form PT0-2038 submitted for payment purposes) is never required by tr-e US PTO 
to support a petition or an a;:>plt<:atiOfl. If !hi:s rypa of persor:;al 1nfom1aticn is ir1clude1! In documents submitted to the USPTO, 
petitioners/applicants shoufd considet redacting :such personal informatJon from the documents before subm~ing them to the 
USPTO. Petitioner/applicant is advised that ct,e record of a patent application i$ available to the public after pLJbl~lion of the 
applicatlon (unless a non-publicaUon request in compliance with 37 CFR 1.213(a) is made in tha application) or rssuance of a 
patent. Furthermore, the recora from an abando11ed application may also be avaltablo to the public lf the application Is 
referenced in a published application or ar1 issued patent (see 37 CFR ~ .14) Checks and credit card authorlza1,on forms 
PT0•2038 s1Jbmitted for payment purposes are not 1·e,iw1ed in the applicatron file and therefore are not pubiicly ava,lable. 

LEGAL NAME OF INVENTOR 

111vento1; Donato Barbato Date (Optional) ; 
~ , vi -<t .,_ ..... . 

Signature. _____ .. ..,~~""-_·-~-~-~-•_.,_i!_:~_,,_~t_-:~_J'!_.:,,._,..,._,.-_·_·v_'"· ______________________________ _ 

. Note: . .\11 appl)(;<lHon (iata stwet (PTQ/SB/14 or equivalel'l!), lncfudinl) naming ttw en6re imtent'lve entity , mus! ac.compqny thfs fom1 or rnust hm,e I been pre·,icusly filed. U:,e ai, addi:ional PTO/A!A/0i fom1 fer each aci:mional inventor. 

Th,e oolle<.:tion of 1rrlormetlon ,s ""'<Ulred tl,' J.5 U,S,C, ·115 anc 37 CFR 1.63. The, ,nform~llcn "'rnqweu to obtain 0/'releln "benefrt by the pwbiiewh!c.~ Is 10 file {and 
by the USPTO to pftl°"SS) an appf'cg!Jar, Confidel1!!allly Is gow;,,oo by 35 U.S.C. 122 ar.d 37 CFR 1-11 -aMc U4. n ,ts<:<>llaction Js e,.1l111a1ed to 1>1)1e 1 m:r1u1e le 
comp;ete, ]nd1.:dlng gstherin(), preparing, 1;1r.d s,,,hmltl:ng ;ne c:omple!ed a~r,llcation form 10 the USPTO, Time will vary dt>p>,mcir.g upon !he l:11f'Mdua! =e. A~y 
cornrrv.,nls en l!'hl a1>1cunl of time you ,e.,ulre to C()ml,'lb,te this ,orm 2nd/o, SU!lllestiCt'ls for reducing this burdar,. s liould be ~en! le w, Chier lr.fom1llll<>n Officer, U.S. 
Pa1;,m arid Trademarl10ff1ce. U.S. Pep,;.rtll'Mlcf Comme,,:e, P.O. Bc>t ,450, Afe.<ancria , VA ?.?.313-1450. DO NOT SEN:J F!:':ES OR COMPLEf"'_D FCRMSTO 
THIS ADDRESS. -SE'NO TO: Commissioner for Patents, P.O. Box 1450, AJei::andrla, VA 22313-1450. 

Jf ;mu need sssistance 1n compleff'Jfl the fat"m !:81' 1..SOO-PTlJ..,9199 ~nd seed apllon 2 
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PT•i.!\iAHi W~•'Z'i 
..A.r.1>-'l>~""-1 l\,r use •t1,,~'<)!1 •~;:, \,"?..:11<',. ;;ll\.<U 0$~ ,-~!}P. 

U ii-f'atem i\m~ T:>.>de-.,,.i,,; O"'J•:.o>", l:,S. Of,.PkR,MJc!<[; (:Ii' C!)!\t.V.J:;•.l!'~; 
:.,.1~~i- th* Pa~~,~~ R\,.~1iJ,:.~~t! ~ ~1-~- tij~\_ ,~ .. p..~~--~lWJ. a."'e-~t;it$>~ t:> ~~~M ro- ;3 <;..)l)~~ \If hlfQj'~n:r.if:nn ur.ff:~s 1'! ,1Ut,.~~~~ AY;,:lid (Hi.1;1 t-A~lU<l! rnsml~ 

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
AP-PLICATION DATA SHEET {37 CFR 1.76) ) 

'ftf.l@ Oi 
bw e~~ic'm 

The attached ap.iiic:atkm, ,:.)r 

I horei>y -acknow~o ttl;.t any wiUful falae sia1ame11t mad., n this u~luraH;>n is pUnfE<h,°"hlG ~,nd;w i~ U.S.C. 100 t 
by rl~ ot lmpn$orm1~11t <if not nicire t!·,an five i5) fears, ~11 bolh. 

WARNING~ 
P-e!iticneri;1,pplk:t:r.t Is c;aulicnecf k, a'v'Oiii sut1i1111l.i1"1S psrsonsil i:1fm,·n~1km in {!oPlJmo)nts fll,KI ,'n E, pa!,~n1 ,1pp{i~_.1ti<m i:hat may 

. cormi.out~ tQ !de.J1ti!y theft. P&~0!:','3! mforn,alloi; such ai. ~ocilill ~~cuti~' numlmrs, hank ;1ccm,m mir-1b<1>m. -o, (X1:1cli1 c.ir<l m,rnbe-t'$ 
{other ti'iati <il thee!< er credit card ~Ltthcri.:z:~fo>n fon11 PT0•2t1$~ submllfed fm ;:!1l'f'n~nt slUrposc$) is .ritWer roqu;rad by the llSPTO 
tc support a pet!t,cn ar an appiicatl<ln. iffhi!S 1yfl<', cf persoti.'31 tnf(l(tn:,!!on hs lncluci.,d in rj,::,cumer~ts sutJinttte::! to th;z USP{C, 
psl\l1cnE<r;,f~ppllcants sho!!ld eouslder redacltng m;ch pm$or.~,l lnf(:,rrna.tinn frqm ·tti,~ dowrr1Mt-n b$fOr$ svbmltting tl,em to tte 
US PTO, !·¾fitio1,.a,·1apfllicant ~, advised !hal tt10 rni(~'lrti <if~ pgtm,t ;)~!iM\iGli i::; a-.,'ililaole ~o th£< r.,tii>lic aftw publicat,<m or th~ 
lil;:~wa\lj)rt (,ml~iis;;, uor,--publ1mtklfl fu(lt/r.>$l ln wmpl!~n,:,~ whh :r, CFR '!.2Bi1.~) is made m !h~ ;,1ppl?aii1lou) or ~mi,~nce of t1 

: p!ilent f ,utr11lllll(ll~\ tho me.old fr'°'m uP .:;.b•:mdor)ed apph(,Stton may ,;i<N be avaltal:>le to !he pt!b~c: if itto .. ppHi:ati<;tl \$ 
n,(i::r-::wic,~ 1!, i, pubJishild ,ippli~tir,n er ~n ls,wed pate,,t (~ee 3"{ CH~ 1.14}. Che~k& and craclll e;lrd ,luthori~r:i.lion forms 
PIO~.:?OS& 1~1~mt11ied for N!Y'll$nf purpo'ies l:lrf.l n1.'lt r.;taln9ct in tne ~pp!batlon ffle an•::! thefefore :;ire n,>t ptrullcly tiWiilubk,. 

- --~-------------------·------------------·-------------
LEGAL NAME OF tNV!SNTOR 

inventor. CJ\;iJ)'t§!!.ltfri~ Brarnhsiti , , .. ,.~-•··· ····-•·"· Dat-s, ·(Optionai; .L~---~.wS:.(l..t_.~tt. &:::J,,1,(3 

Sign~tlH'e: -:-··e1.~..!£::u-✓-.-6.:~-8~ ~ . ~"~·-------·--········,~• .. ·-----···-~··-
Nnt.-,; t,n '-'llJ!llcatl<lo il.1f,~ s"-.'>f:t (PTOISH.M 4 or ~q;,:\faio:1111), i11clmlir;9 11am, 10 thl en~rt' Erl'v'9!\li>Ja entity, nlii:!lt c.!>:~1mpan~ Mi. li:mn or m1;st M\/!S 
b~en t>.-0\'10!.1$}' ,1fu€l. Usu.13n ooci;Mr;m f'H.)!.•\IA.iiJ1 Qrm 1bni;icf) ;).;;ldttlo,,a! t11;,,«r1!,:-r. 

Jllis ,xiJw.>Jt,;u.~· lni<1mi,.-.,11,.-, i'l req<moo t,y~l) o.U.(~. Hl>ar.<J $7 ,;::,::~ 1,r,,:. Tlm .,,~o,;·~=....,..,0-,1..,.,i;..,· N! ...... o..,im,-~'""· K:-:~"'.-11"",1"',i-;.,-r-..i-,,i'"n"'·7_t;,..,.,.,-,,,-er.""~-. tiMJ<J-1h,..tt- _.,-,""m!i<.,,....::.-w1""·;;""c<"'1""1~ ... 1o~i1""!ss- ~""a-o.1""··--' 
t)y tr,i, Uli.f"f O l(! pn>OO:Sl>) ,\:'\ 31)/il!oo!s>,\. C<,tw<i<lllli,i!;ty ,'s 9bv«snc,d l,'( ·U \.I .R.C. ,~ W=<l -st f"r-R ·1 1·~ ~rt(! ·i.H. ·n,;s <">30C~(ll1 liHt,;;imz,>'ed ~:, mi«, 1 i,·J:\<ll<l ~, 
oomr,ta<('>, h;:;!W~!"1 ~l&"~i\~. fNflu,·;,,g_ "#sl ,,,,t,,r~ti•~ lt!'""-"'11t-'i>~$.1.4.',."l/.·~~!l i'.>i!!l~\he U$FH1, )';rnow,11 V~'I ;t,:,p~!l\j) '-'P<>~ 1!11'> i:><J,vi<lu.<A ,1'>\'""· Any 
~rrf.'l~nt\\() ~n i.i~ .-5nm~:l~ ~-:f ¾ii~ )l~s1; r:f~U1,:~ ,~ ¢¢J'J1}J~?e ti:~r, iQrrn $~tf.,... wgy~~ti4?$:'::-TC( re-..-.SU:dr,-Q tr~~ Xtief\ -i•h...."'lf..:J1 ~$.Brit k) '\!'tG: (~Gf i~ffl•nlt~i&J ()ffbnrt tJ.S. 
F,,m;;1 <>-oo )·m<1<,r..-;fl< i~n~.,, u . .s. i)•n~ru-rtenf <.if ,::cmr,,eree, P.O. !:I<:>: t-iro, /,fo,'<aMci,r. Vr, n;! i.l!--1~ ~o. fJ{) NOT SSN,:-, A=,ES <:m C()it,~>i,.m~n :-Q!l•-~~ ·,<, 
TN•t·~~!i:$.."l, Si:~O TO, Comm1!11ilc.-1m·fc.,r P~t,mts, P,O. ·Bo !< U:!ip , Me.«nndrl.l< VA ;it,H lA,UiO. 
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PTOIAIN01 (06-12) 
ApprO\led ror uae through Ol/31/2014. OMS 0651-CJ032 

U.S. Palenl and Tradernarl< Office, U.S. DEPARTMENT OF COMMERCE 
Under lhe Paperwork Reduction ACI of 1995, no persons are required lo respond lo a colleo11on or informanon unless ii displays a valid 0MB conlrol number. 

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

Title of 
Invention 

Stable, concent rated radionucl ide complex solutions 

As the below named inventor, I hereby declare that: 

This declaration D 
is directed to; 

~ 

The attached application, or 

United Stales application or PCT international application number 16/175239 

filed on October 30 2018 

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

l believe that I am the original inventor or an original joint inventor of a cla1med Invention m the application. 

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

WARNING: 
Petitioner/applicant is cautioned to avoid submilling personal Information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) Is never required by the USPTO 
to support a petition or an appficalion. If this type of personal Information is included In documents submitted to the US PTO, 
petitioners/appl icants should consider redacting such personal information from the documents before submitting them lo the 
US PTO. Petitioner/applicant is advised !hat !he record of a patent applicallon is available to the public after publication of the 
application (unless a non-publicallon request in compliance with 37 CFR 1.213(a) is made in the application} or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in U1e applicalfon file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Daniela Chioco Dale (Optional) : 3 / ! /- /4:;, tt. a:) ( o/1 

Signature: _ _,s._·_11""1':.if.,,._/J'J.,... _ _..,left!........,·l,_....,11"--~-"-"'-~'-"1q,p-=-_________ _________ 0 ____ _ 

J~ole: An appllc.,lion darn stieel (PTO/SB/14 or equivalent). fncluding naming the entire inventive entity, must accompany th1s form or must llave 
been previously filed. Use an additional PTO/AIN01 iofn\ for each addiUonal inventor. 

This collecllon or infomtaUon Is required by JS U.S.C. 115 and 37 CFR 1.63. The lnfomiallon ls required to obtain or retain a be11cm by the publ11~wh1ch ,s lo file(and 
by me USPTO to process) an appllcallon. Conlidenllal~y Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1, 14. Thi~ collection Is estimated 10 take 1 minute lo 
complele, including galherrng, preparing, and submilllng lhe compleled applicalion rorm lo lhe US PTO. 71me wm vary depending upon the Individual case. Any 
,:ammenls on the amount of lime you re<iulfe lo compklle this rorm and/or suggesllons Tor reducing lhfs burden, should be sant lo lhe Chief Information omcer, u.s, 
pa1ent !\nd Trademar~ omce, u_s_ Deparllnet\l of Commerce, P,O, 801< 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Comrnissioner for Patents, P.O. B o>< 1450, Ale1<andria, VA 22313-1450. 

If yau need l>SSfslance fn comr,Je//ng the /arm, c,,11 NlO(I.PT0-91!19 on<I 5e&I option 11 
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PTO/AIN01 (06-12) 
Appre11etl for US6 1lll'OU9h 01/J1/2014. 0MB 0651.0032. 

U.S. Patonl and Tratlemark Office; U.S. DEPARTMENT OF COMMERCE 
Under toe Paperwork Reduclfon Aci of 1995, no µer.,o,w arorequlred to re•porl<I loo cOlleellon ol lofcrmutfon unlll$5 i dloplay, a valid 0MB oonlrol number. 

( DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN ) APPLICATION DA TA SHEET (37 CFR 1. 76) 

Ti11e of 
Stable, concentrated radionuclide complex solutions 

Invention 

As the below named inventor, I hereby declare that: 

This declaration • The attached application, or 
is directed. to: 

~ United Slates application or PCT international application number 16L175239 

filed on October 3Q, 2018 

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

I believe lhat I am the original lnvantor or an orig1nal Joint Inventor of a claimed ltwentloh In the application. 

I herelJy acknowledge that anyWillfUI false statement made In this declaration Is punishable under 18 U.S.C. 1001 
by fine or Imprisonment of not more than five (5) years, or both. 

WARNING: 
Pelitloner/applicant Is cautioned to avoid submitting personal information in documents filed In a palP.nl application that may 
contribute to identity theft. Pe!'sonal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-7.038 submllled for payment purposes) is never required by the USPTO 
to support a petition oran application. Jf lhis type of personal infom1alion is Included in documents submitted lo the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
US PTO. Petttioner/applicant Is .idvised that the record of a palen! applica1ion is available to lhe public af(er publication of the 
appllcallon (Unless a non-publication requesl In compliance with 37 CFR 1.213(a) 16 made in the application) or issuance of a 
patent, Furthermore, the record from an abandoned application may also be 11vall<>bla to the pvblic Ir the application is 
referenced In a published applicsllon qr an issued patent (see 37 CFR 1.14). Checks and credit card authorizatfonforms 
PTO-2038 submitted for paymenc purposes are not retained In lhe application me and lhorefore ere not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Francesco de Palo. Date (Oplional) : 

Signature: 
~( )_--

' 
" 

,_,, 

Note; An application d>1ta $heel (PTO/SB/14 or equlv.ileot), lrich,1di11g n.irnir•g the antha lnllenll11e enllly, must accompar1Y this form or must helve 
been previously Hied, Use an addlllonal PTO/AIA/01 form for aoch addillonal inventor. 

lhls COllecllon of ln!OITl\aUon Is roqUlred l>y35 U.S.C.1 15 an<l37Cf~ 1.63. lhU ll\lo1mell0n 15 re~~lred t00blaln <11"1etaln s henom by lhe puhllcwhlct> le lo 1110 (a11tl 
by ,no USPTO lo prooou) an eppUcellon. Con!ldcnnalfly Is governed by~;, U.S.C. 122 a11d 37 CFR 1.11 and1.,4. Thi, colloollon la e•limaled to toke 1 minute lo 
complete, Including gathering, proparlng, und s11bmllllng Ille con,pfeled oppl!callon ronn to the USPTO, Time WIii Vary depending upon the indivldual case. Any 
commelils on ltiB amount or Uma you roqotn, 10 complete 1hls rorm onlllorsuggesllons for ,educing 1hlll ~urden, •ho"ld ba sonl to lhe Chlel lnfom1allon Oltieor, U.S. 
Po1onl and rradeln<J(k omce, U.S. Oop~rtmcnt of Comnwce, P.O. !Jo~ 1450, Alexandria, VA 22$13-1450. 00 NOT SEND FEES OR COMPLETED FORMS ro· 
THtS/\DDRESS. SEND TO: Commissioner for Potents, P.O. Box 1460, Alexandria, VA 22313-1450. 

If you need osslstanca In oamp/,illng rha lonn, coll 1 ·DOO-PT0-9109 and soNior op/fen 2 
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PTO/AIA/01 (06-12) 
AppmVe<I lar use lhrough 01/31/2014. 0MB 0051-0032 

U.S. Pal"t1! Dnd Tnadwnatll Offtc9; U.S. DEPARTME=NT OF COMME=RCE= 
Under Iha Paperwork Reduction Ad of 1995. no paisans aro required la raspood la a o,1/Bcilon of lnformatton unless it dispbiy, a valid 0MB conlrol number. 

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

I Stable, concentrated radlonuclide complex solutions 
Title of 
i 11ventio11 I 
A-s the below named inventor, I hereby declare that: 

This declaration D 
is directed to: 

The attached application, or 

~ United States application or PCT international application number 16/175239 

filed on --~O~c=l=ob~e=r~3=0~2=0~1=8~-------

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

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

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

WARNING: 

) 

Petitioner/applicant is cautioned to avoid submitting personal Information In doouments fled In a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank accouht numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included In documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them lo the 
US PTO. PetJtioner/applicant Is advised that the record of a patent application is available to the public after publication of the 
application (unless a no11-publlcation request in compliance with 37 CFR 1.213(a) is made in the application) or tssuance of a 
patent Furthermore, the record from an abandoned application may also be avallable to the public if the applioatfon Is 
referenced in a published application or an 1ssucd patent (see 37 CFR 1.14). Checks and credit c.ird a1.1thotlzation forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly .available. 

LEGAL NAME OF INVENTOR 

lnvento~ga:zza , ... 

Signatu . ::.._Q ~ T ~{t== tL:-l..41_. ___ 
Date (Optionaf) :-- -~--------

Note: An application data sheet (PTO/SB/14 or equivalent), Including namlnJl 1he enllre inventive enUly, must accompatlY this form or must have 
been previously filed. Use an additional PTO/AlN01 form for each additional inventor. 

l"llis collec1,on of mformat,on 1s req.;j,ed by 35 U.S.C.115 Dnd 3:j CFR 1.63. The lnformaUon Is required to ablaln or 1elaln a benefll by lhe public wlilch Is to mo (and 
by tho lJSPTO lo process) on applicotlon. Co11fldent1allty Is goVemed by 35 U.S.C. ·122and 37 CFR 1.11 Md 1.14, This collection Is estimated 101ake 1 minute to 
complete, lncludlng gothertn.9, preparing, U11d submlttl1111 lhe completed eppllca!lon form lo the USPTO. Tlmo WIii va ry cfependlr19 upon ·lhc lndl\oldual case. Any 
comments on !he omount or lime you require 10 complete !hi~ form and/or suggestions for reducing lhls burden, should be sent to the Cltlef lnformaUon Offlcer, U.S. 
Patent and Trade.mark Office, U.S. Department of Commerce. P.O. Box 1450. AJ<l)(andrfs. VA 22313-1450. DO NOT SENO FEES OR COMPLETED FORMS TO 
HHS AOORESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alex:andfla, VA 22313-1450. 

/fyor, need assistance in oomp/e/ing /ht, form. can 1· 800-PTO-!U99 nnd select op/Ion 2 
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( 

PTOJAINC1 {06-12) 
APl,lroved roru"1: through 01/31-'2•14. 0MB OS61-00:i2 

U.S. !',:;tam and Trademark Office; U.S. DEP.ART :,\ENT OF COMMERCE 
Uooer the P<lperwo,k Reductlon Act m 1995. no p,arsons ""' required lo 'respond !;; a co•lecllon Of !ofom,91fan unlMs it displays a vru[d OMS oomml nuintv..r, 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPUCATlON USJNG AN 
APPU CATION DATA SHEET (37 CFR 1.76) 

rrtle of 
Invention 

Stable, concentrated radionuclide complex solutions 

As tf1e below named inventor, I hertlby declare that 

This declaratlon D 
is directed to: 

Toe attached appllcatlon, or 

[8J United States application or PCT international application number 16/175239 

filed on October 30 20·1 8 

The above-Identified application was made or authorized to be rnade by ma. 

I believe that I am the original inventor or an oriQlnal iolnt inventor of a clafmed Invention in the application. 

I hereby acknowledge that any wilfful false statement made in this declaration is punishable under 18 U.S.C. 100f 
by fine or itnprisonment of not more thah flve (5) years, or both. 

WARNING : 
Peiilioner/applicant 1s. ca11lioned to avoid submitting personal information in doC1.Iments filed in a paten! application that may 
contribute lo ider,lity theft. Pers,mal information such as social sea.Jrity numbers, bank acoount numbers, or credit card numbers 
(other tnan a checl( or credft card ;;iuthorizat,on fo1m FTO-2038 submil(ed for payment p11rposes) is never required by the USPTO 
to support a petition or an .appllc;,ition. If this type of personal information is induded In documents submitted to the USPTO, 
pet;tioners/.;pplicanls shou!d consider redaciir.g sucn personal informafion from the documents before submittlng them to the 
US PTO. Petitioi,er/appticant is advised that the record of? pc1tent application is available to the public after publication of the 
i!pplication (unless a non-publication request ir. compliance v.r:th 37 CFR 1.213(a) is made 1n tne appllcation) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public lf the appUc.atiorJ 1s 
referenced in a publisned application or an issued paten t (see 37 Ci'-R 1 .14). Checks and credil cam au;horlz.atlon forms 
PfQ.,2038 submitted for payment purposes are not retained ln u,e appiicatfor: file and therefore are nol publicly available. 

LEGAL NAME OF INVENTOR 

In ,enior: Maurizio Mariani 

I.: t~* ' . -·· ~~1~l.~l§. ··f.-" -~-:.::~.:.::. 
Signature. ----"-1~•i-~I~•::=~-~~~t.~•_:s.,_..,~·' __ ·~_•~·t .. ,_~-~·,=·~~4-'~-·"'---------- ---------- ---------

Note: An appl/r..allorl dam sneet (PTOIS8/14or eq1Jfl/alerrt), 111clu,llng narnlng the enilre lrwenttve entity, mur,t accompany lhls fo1111 or mual i1ave 
been previousty iiled, Use an additional PTO/AIA/01 fr,rm for eacti a!idrtional ir,ventor. 

This cclle<'~Jo:, of ,nforma!,on Is reqtnr,;::I by '.lS U.S.C. 115 and 37 CFR 1.63, The ,nfcrmahcn Is required looolaln o r ,eta,n ~ be11ell! b~ Ille pub,lowhld1 jsto nJe (i'.lf1d 
by;he USPTO to proc-:>ss) en appllCQtion. ConOdentfa!J:y ,~ go"'--r,;cd by S5 U.S.C. 122 and 37 CFR 1.11 and 1.14. Thlscottec!ion ie a:itima;ed !otek~ 1 ,r.i1rute!n 
comµlete, lm::lllding getharlr,g, prepa,fr,g, Md submlluno iht? ".om()leted a;,pllcatlon fO'Jtm lo :.t,s LISPTO, TlmF.t win V/.lry depe~ding t1pon lhs l'ldl,1duaJ c,ne. Any 
coin:noo!~ <>n lh" amount of thne yoo raqvlr& !o c-.on,pleta I his cm1 9110/0, sug::iesiions for reducin;; !his bu•det1, sho1Jld oe sen! to the Chier lnfol'fl1atfc,n Of/leer, V.S. 
P.;tent and Trademsrk Otlica, U.S. De!'artmei,t d. Commerca, P.O. Box 1450, Alexandria VA .2231::;. '"50. DO Nar SEND FEES OR COMPLETED FORMS TO 
THISADDRF.SS SENC TO: Commissioner for Patents, P,O, Bolt 1460, Al_e)landria, VA 22313-1450, 

If ycu roa~d ass,slsnce In completlog the form, ca:1 1-800-PT0-91~<1 a.'ld !;JS/~ oprion 2 
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l"TOIA!NU1 (0$-12) 
Approved for use lhro\191'101137!20f.4 OMS 06"S1--0(!:!2 

U.S. Pl;lNnt an~ Trm:le111ar1< Offlte; U.S. 0E?ARTMENT 01" COMMEHCE 
Under tns Paper.11011< Redi.lci!o:, Acf of 1:i95, no P"-"'""" are require ct to r<!Sponcl 10 a collocilon 01 ln/nrmi,!lon ,.,OfF,SS 11 dbplays a ,r,,rld 0MB <X>tlUQI number. 

( OECLARA TION (37 CFR 1.63) FOR UTIUTY OR OESIGN APPLICATION USING AN 
APPLICATION DATA SHEET(37 CFR 1.76) 

Title of 
Invention 

Stc1ble_, concentrated racllonuclTde complex solutions 

As lhe beiow named invenlor, I hereby declare that 

This declaration 0 
is directed to· 

The a1tached application, or 

1K] United States app!icaOon or PCT tntematior1aI application r,umbe( 16/175239 

fi!ed on __ Octg"'be"'"'-r 3""0,.......,2.,,0"-1..,8'--------~ 

The above-1d.enlitled apµJJcation was made or authorized to be mad!;! by mo. 

I ti~lieve mat I am the original inventor or an orl~lnaljoin! inventor of a claimed invention in the applicati;m. 

I hereby acknowledge that any wiliiul false statement made in this declaration is punishable under ta U.S.C. 1001 
by fine odmpr,sonn1ent of not more lhar, film (S) years, or both. 

WARNING: 

) 

Petiticner!applicant is caUlioned to avoid submitting personal information in documents filed in a patent opplica1ion Iha( may 
co11!ri1;lute to identity thefl Personal information suc!l as social security numbers, bank accom1t nurr,bers. or credit card numbers 
(other than a check or credit card a:.Jthori2ation forni PTO-2038 submilled for payrnent purposes) !s never required by the US PTO 
to support.a petition or an applic.atl()II, If this lypE; of personal information is included in docun1ents submitted lo lhe l,JSPTO, 
petitioners/applicants should consider redacting such personal in formation from the documents before submitting !hem t<i tho 
VS PTO Peti!io11er/applicant is aclvised that lbe record of a patent applicatio11 is available lo the pubU-c after publication oi the 
applioation (1mJe~,s ;:i non,publicatron request in compliance wilh 37 CFR 1.2·I3(a) i$ made in the app0calion) or issuar1ce of a 
patent, Fu11hermore, !tie record from an abandoned application m-ay also M av,;1i1able to fhe pu.blic if !he application is 
referenced in a published applicalion or an issued patent (see 37 cr-R 1.14), Checl<s and credit card aufhndzafon forms 
PT0,2038 submitted for payment purposf,s are not retained in the.applicaHon fi!p, and therefore. are not publicly available. 

LEGAL NAME OF INVENTOR 

lnven!or: .§JQ.vanni Tesoriere ... - ··---------
.-,~ ~ l ~- ,/ l ·: _., .; ;· 

Dato {Optional) : __ ._,•-~-· i_f _'_,,_•_'i~~~"~.t._. _</~ f~;,_' 

SignallH'e; 11 ~.,.l-z, ..... ....-··•"·-f ,/'' ,.~ ~ - ,:_,._•o• -·-·----------- ---··- -----
Nola: An applloo!ion data sheet (PT O/SB/1 <! M equlvalenl), inciuding rmmi:ig the e11Ure- inventive en(ilY. must accompany this form or must have 
!Jaen previously file-d. Use an additional PTOlA\N01 torm for each addtt:onal Inventor. 

ll1ism1f<'ctfo11 o1 lnf,om,atron la re-qu~e<l l>y35U.S C.115 and 37 CFR I.GJ. ,ne )n1or:,1at\on hl rnqu1r!!<i lofJb!el!l oc ro\a.n a benofif by (ha puhl:<:: v,ti:ciJ is to liie(aml 
b)I me US-PTO to precess) £1<1 apµJ;cauo,1. ConRdent1ali1y is gnvem'!ct by 35 U.S.C. ·122 an<137 CFR 1. t 1 ,wi t. r~. 1"his col/ooli<1n ls cs1imP.IA:l<i to teKe I m1nute 10 
COJ!lplefe. f::t!uding galherlng, P<~P"rih!I, ;;<>(I svbmi!t;ng Iha c:ompleled zppUcalion forn1 lo Ille USP'( \), T1111e v.ili \lary depen<J!ng u1,1011 U:a TndMdual ci;se. Any 
co:m,11cnl~ on ih<i ,imounr of limf, y1,,, requ,m to tX>Olplela !his lon11 a.'IIJ/o< suggesl!ons fc'>1' t'edv•~ng illls bUrtlen, ~hould be """I le lhfl Chier lnfo,mu!lon Officer. U.S. 
Pater>t ar,d Tra<lemart; Offfe<,, U.S. Dup/lrtme11t of Commet<>e, P.O. B,;it 1450, A!e,mnd:i;,, VA 2231~·"1450 .. DO NOT SEND FEES OR COMPLETED :'ORMS TO 
1'HIS- ADUllE'.SS, SEND TO; Commls-sloner for Patents, P.O. Box 1450, Ale)(am:lria, VA22313•1450. 

ff l'Oll ne,m (l$Sls/~nce ifl compiefing fh/J ,\>rm. <;rt!/ f -eW-PTiN/ 199 ~•ill ,.,.,tfr,/ <>pl(M 2 
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Electronic Acknowledgement Receipt 

EFSID: 35375463 

Application Number: 16175239 

International Application Number: 

Confirmation Number: 7061 

Title of Invention: Stable, concentrated radionuclide complex solutions 

First Named Inventor/Applicant Name: Francesco de Pa lo 

Customer Number: 7095 

Filer: Lian O111yang/Amy Olinger 

Filer Authorized By: Lian Ouyang 

Attorney Docket Number: PAT058197-US-CNT02 

Receipt Date: 7 2-MAR-2019 

Filing Date: 30-OCT-2018 

Time Stamp: 16:22:24 

Application Type: Util i ty under 35 USC 111 (a) 

Payment information: 

Submitted wtth Payment I no 

File Listing: 

Document 
Document Description File Name 

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

329083 

1 Oath or Declaration fil ed 
PAT058197 _US_CNT02_Barbat 

no l 
o_Signed.pdf 

b;11~1i:Q.lr.l ldcl9fi.fd"5~1b&&61r..llrn 
512• 

Warnings: 
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The page size in the PDF is too large. The pages should be 8.5 x 1 l or A4. If this PDF is subm1lled, the pages will be resized upon entry 1nto the 
Image File Wrapper and may affect subsequent processing 

Information: 

80917 

2 Oath or Declaration fi led 
PAT058197 _US_CNT02_Br3mb no I 

atj_Signed.pdf 
713&!37.§tl5i:1dJ.JMdl!.5751f~ddh1M1 

17« 

Warnings: 

rhe page s1ze In the PDF Is too large. The pages should be 8.5x11 or A4. If this PDF is submltted, the pages will be resized upon entry Into the 
Image File Wrapper and may affect subsequent processing 

Information: 

139226 

3 Oath or Declaration filed 
PAT058197 _US_CNT02_Chicco no 1 

_Signed.pdf 
.u-1,1lttd8e1,WS.<Sd>S9elr4M7•B 

l70Jb 

Warnings: 

The page size in the PDF is too large, The pages should be 8.5 x 11 or' A4. lf this PDF is submitted, the pa.ges will be resized upon entry Into the 
Image File Wrapper and may affect subsequent processing 

Information: 

55705 

4 Oath or Declaration filed 
PAT058197 _us_ CNT02J)ePalo no I 

_Signed.pdf 
la8.33bod9bc.l 5.J6!1c.l 11d~D.l 1•uo1. 2t..-crOI 

Bd1Jd 

Warnings: 

The page size in the PDF is too large. The pages shou ld be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

13631 4 

5 Oath or Declaration filed 
PAT058197_US_CNT02_Fugazz no 1 

a_Signed.pdf 
om,,.,.,_.,ij61l4l9lld00lln•i 

cdtbt"7 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submilled, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

177252 

6 Oath or Declaration filed 
PA 1058197 _US_CNT02_Marian no I 

I_Signed.pdf 
Oa8b02ddrntl.DW6d69.i3at21ldJ 1d 7( 

03 ... 

Warnings: 

The page s1ze in the PDF ls too large. The pages shou ld be 8.5 x 11 or A4- 1fthis PDF is subml tted, the pages wlll be resized upon entry1nto the 
Image File Wrapper and may affect subsequent processing 

Information: 
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538916 

7 Oath or Declaration fi led 
PAT058197_US_CNT02,__Tesone no 1 

re_Signed.pdf 
3idfoc1Br2 \ d8.3f J,1mc:jle90it I 7n302-4:U6; 

alt? 

Warnings: 

The page s1ze In the PDF is too large, The pages shou ld be 8.5x11 or A4. If this PDF is submitted, the pages wil l be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes) 1457413 

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 A~~lications Under 35U.S.C.111 
If a new applicat ion is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the fil ing date of the application. 
National Stag_e of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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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CASE PAT058197-US-CNT02 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF 

de Palo, Francesco et al. 

APPLICATION NO: 16/175,239 

FILED: October 30, 2018 

Art Unit: 1618 

Examiner: Perreira, Melissa Jean 

Conf. No.: 1061 

FOR: Stable, Concentrated radionuclide complex solutions 

VIS EFS 
Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT AND REPLY TO NON-FINAL OFFICE ACTION 

This Reply is submitted in response to the Office Action mailed January 25, 2019 (the 

"Office Action'') in the above referenced application. With no extension of time, this response is due 

on or before April 25, 2019. 

Applicant believes no additional fee is due. The Commissioner is authorized to charge any 

fees that may be due, or credit any overpayment of same, to Deposit Account No. 50-4409, 

Reference No. PAT058197-US-CNT02. 

Reconsideration of the present rejections and withdrawal iof the present rejections are 

respectfully requested. 

Amendments to the Claims are reflected in the listing of the claims which begins on page 

2 of this paper. 

Remarks/Arguments begin on page 6 of this paper. 
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APPLICATION NO: 16/ 175,239 CASE PAT058197-US-CNT0Z 

Amendments to the Claims 

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

Listing of Claims: 

1. (Currently Amended) A pharmaceutical aqueous solution comprising: 

(a) a complex formed by 

(ai) the radionuclide 177Lu (Lutetium-177), and 

(aii) a somatostatin receptor binding peptide linked to the chelating agent DOTA; and 

(b) at least two different stabilizers against radiolytic degradation comprising 

(bi) gentisic acid or a salt thereof: and 

(bii) ascorbic acid or a salt thereof; 

wherein 

said radionuclide is present in a concentration that it provides a volumetric radioactivity of 

from 250 to 500 MBq/mL; and 

said stabilizers are present in a totaJ concentration of from 0.2 to 20.0 1.0 to 5.0 mg/mL 

2. (Currently Amended) The pharmaceutical aqueous solution according to claim 1, 

wherein said component (b) comprises the consists essentially of two stabilizers: 

(bi) gentisic acid or a salt thereof as a first stabilizer; and 

(bii) ascorbic acfd or a salt thereof as a second stabilf zer. 

3. (Currently Amended) 

wherein 

The pharmaceutical aqueous solution according to claim [[2]] 1, 

(bi) gentisic acid is present in a concentration of from 0.5 to 2 mg/ml; and 

(bii) ascorbic acid is present in a concentration of from 2.0 to 5.0 mg/mL 

4. (Original) The pharmaceutical aqueous solution according to claim 3, wherein gentisic acid is 

present in a concentration of from 0.5 to 1 mg/ml. 

5. (Original) The pharmaceutical aqueous solution according to claim 3, further comprising: 

(c) diethylentriaminepentaacetic acid (DTPA) or a salt thereof in a concentration of from 0.01 to 

0,10 mg/ml. 

6. (Original) The pharmaceutical aqueous solution according to claim 5, further comprising: 
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(d) an acetate buffer composed of: 

(di) acetic acid in a concentration of from 0.3 to 0.7 mg/ml; and 

(dii) sodium acetate in a concentration from 0.4 to 0,9 mg/ml. 

7. (Original) The pharmaceutical aqueous solution according to claim 6, wherein said acetate buffer 

provides for a pH of from 4.5 to 6.0. 

8. (Original) The pharmaceutical aqueous solution according to claim 6, wherein said acetate buffer 

provides a pH of from 5.0 to 5.5. 

9. (Original) The pharmaceutical aqueous solution according to claim 1, wherein at least one of the 

stabilizers is present during the complex formation of components (ai) and (aii) ahd at least one 

of the stabilizers is added after the complex formation of components (ai) and (aii). 

10. (Original) The pharmaceutical aqueous solution according to claim 1. wherein at least gentisic 

acid is present during the complex formation of components (ai) and (aii) and at least ascorbic 

acid is added after the complex formation of components (ai) and (ali) . 

11 . (Original} The pharmaceutical aqueous solution according to claim 1, wherein the only stabilizer 

present during the complex formation of components (ai) and (aii) is gentisic acid and the only 

stabilizer added after the complex formation of components (ai) and (aii) is ascorbic acid. 

12. (Original) The pharmaceutical aqueous solution according to claim 9, wherein that/those 

stabilizer/stabilizers which is/are present during the complex formation of components (ai) and 

( aii) is/are present during the complex formulation in a total concentration of from 15 to 50 

mg/ml. 

13. (Original) The pharmaceutical aqueous solution according to claim 9, wherein that/those 

stabilizer/stabilizers which is/are present during the complex formation of components (ai) and 

(aii) is/are present during the complex formulation in a total concentration of from 20 to 40 

mg/ml. 

14. (Original) The pharmaceutical aqueous solution according to claim 12, wherein the only 

stabilizer present during the complex formation of components (ai) and (aii) is gentisic acid and 

is present during the complex formation in a concentration of from 20 to 40 mg/ml. 
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15. (Original) The pharmaceutical aqueous solution according to claim 11. wherein the only 

stabilizer present during the complex formation of components (ai) and (aii} is gentisic acid and 

is present during the complex fofmation in a concentration of from 25 to 35 mg/ml. 

16. (Original) The pharmaceutical aqueous solution according to claim 1, which has a shelf life of at 

least 72 h when stored at s 25 °C. 

17. (Original) The pharmaceutical aqueous solution according to claim 1, for which the 

radiochemical purity (determined by HPlC) is maintained at~ 95% for at least 72 h when stored 

at 25 °C. 

18. (Original) The pharmaceutical aqueous solution according to claim 1, wherein said solution is 

produced at a batch size of at least 20 GBq, at least 50 GBq, or at least 70 GBq. 

19. (Original) The pharmaceutical aqueous soh.rtion according to claim 1, which is free of ethanol. 

20. (Original) The pharmaceutical aqueous solution according to claim 1, wherein the somatostatin 

receptor binding peptide linked to the chelating agent DOTA is DOTA-TATE (oxodotreotide) or 

DOTA-TOC (edotreotide). 

21 . (Currently Amended) A pharmaceutical aqueous solution comprising: 

(a) a complex formed by 

(ai) the radionuclide 177lu (lutetium-177) in a concentration that it provides a volumetric 

radioactivity of from 250 to 500 MBq/ml, and 

(aii) DOTA-TATE or DOTA-TOC; 

(b) the stabilizers against radiolytic degradation comprising (bi) gentisic acid in a concentration 

of from 0.5 to 1 mg/ml and (bii) ascorbic acid in a concentration of from 2.0 to 5.0 mg/ml; 

(c) diethylentriaminepentaacetic acid (DTPA) or a salt thereof in a concentration of from 0.01 to 

0.10 mg/ml; and 

(d) an acetate buffer composed of: 

(di) acetic acid in a concentration of from 0.3 to 0.7 mg/ml; and 

(dii) sodium acetate in a concentration from 0.4 to 0.9 mg/ml. 

22. (Original) The pharmaceutical aqueous solution according to claim 21 , which is free of ethanol. 
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23 (New) The pharmaceutical aqueous solution according to claim 21 , wherein said complex is 

formed by the radionuclide 177Lu and DOT A-TA TE. 

24. (New) The pharmaceutical aqueous solution according to claim 21 , wherein said complex is 

formed by the radionuclide 177Lu and DOTA-TOC. 

25. (New) The pharmaceutical aqueous solution according to claim 21 , wherein said component 

(b) consists essentially of two stabilizers: 

(bi) gentisic acid or a salt thereof as a first stabilizer; and 

(bii) ascorbic acid or a salt thereof as a second stabilizer. 

26. (New) The pharmaceutical aqueous solution according to claim 21, wherein said complex is 

formed by the radionuclide 177Lu and DOTA-TATE with a volumetric radioactivity of about 370 

MBq/mL, and said component (b) comprises gentisic acid in a concentration of about 0.63 

mg/ml and ascorbic acid in a concentration of about 2.80 mg/ml. 
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Remarks/Arguments 

Upon entry of the amendments herein, claims 1-26 are pending. Claims 1-3, and 21 have 

been amended. New claims 23-26 have been added. Support of the amendments and new claim 

appears in the original application as filed, at e.g., page 8, lines 23-27 and Examples 1 and 2 at 

pages 44-46. No new matter has been introduced. 

Applicant also submits herewith a supplemental Information Disclosure Statement for the 

Examiner's consideration. 

Interview Summary 

Initially, Applicant would like to thank the Examiner for conducting a telephone conference 

with Applicant's counsel on April 24, 2019. Claims and the 103 rejection raised in the Office Action 

were discussed. A part of the present document serves as a summary of the interview. 

Claim Rejections-35 U.S.C. § 103 

Original clc1ims 1-22 are rejected under 35 U.S.C. 103 as being unpatentable over Chen et 

al. (US 2007/0269375, "Chen") in view of Maus et al. (Int. J. Diagnost. Imaging 2014, 1, 5-12, 

"Maus"). See the Office Action at pages 2-4. 

Each of the independent claims 1 and 21 is directed to a pharmaceutical aqueous solution 

that comprises, inter alia, (a) a complex of 177Lu (Lutetium-177) and a somatostatin receptor binding 

peptide linked to the chelating agent DOTA (e.g ., DOTA-TATE or DOTA-TOC in claim 21) ; and (b) 

at least two different stabilizers against radiolytic degradation, which include gentisic acid or a salt 

thereof and ascorbic acid or a salt thereof; wherein the radionuclide 177Lu is present in a 

concentration that it provides a volumetric radioactivity of from 250 to 500 MBq/mL (i.e., 6.8-13.5 

mCi/ml). It is further recited, respectively, in claim 1 that the stabilizers are present in a total 

concentration of from 1.0 to 5.0 mg/ml, or in claim 21 that gentisic acid is in a concentration of 

from 0.5 to 1 mg/ml and ascorbic acid is in a concentration of from 2.0 to 5.0 mg/ml. 

According to the Examiner, Chen discloses stabilized radiopharmaceutical formulations 

comprising a radiometal (e.g. m lu, etc.); metal chelator (e.g. DTPA, DOTA, etc.) ; stabilizers (e.g. 

gentisic acid, ascorbic acid, etc.); and buffers (e.g. acetate buffer, etc.) , and that the unit dose of the 

177Lu-labelled complexes to be administered typically ranges from about 10 mCi to about 200 mCi 

and about 3. 5 mCi of 177Lu was used in each reaction. Id., pages 2-3. The Examiner acknowledges 

that Chen fails to teach at least the following four features: (i) the concentration of DTPA, (ii) 

concentration of acetic acid, (iii) adding one of the stabilizers during complex formation and one of 

the stabilizers after the complex formation or (iv) DOT A-TA TE, DOTA-TOC. Id. 
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The Examiner further asserts that Maus teaches 177Lu-DOTA-TATE which is vulnerable to 

radiolysis and the use of gentisic acid and ascorbic acid to reduce the effects of radiolysis as well 

as use of DTPA solution to complex any non-incorporated 177Lu. Id. The Examiner then concludes 

that it would have been obvious for one of skill in the art to combine the teachings of the two 

references and to substitute the peptide hormone such as somatostatin in the 177Lu complex taught 

by Chen for TATE taught by Maus to arrive at the claimed invention, as the "substitution of one 

somatostatin targeting moiety for another analogous somatostatin t.argeting moiety predictably 

yields a stabilized radiopharmaceutical complex that targets a sornatostatin receptor." Id., page 4. 

Applicant respectfully disagrees. A skilled artisan, after reading Chen as a whole, would not have 

been motivated to combine it with the teachings in Maus, and even if Chen and Maus were 

combined, a skilled artisan would not have arrived at the claimed invention with a reasonable 

expectation of success. 

Initially, contrary to the Examiner's assertion, it would not have been obvious to a skilled 

artisan before the effective filing date of the claimed invention to substitute the peptide hormone 

such as sornatostatin in the 177Lu complex taught by Chen for TATE taught by Maus. Chen merely 

mentions somatostatin and analogs thereof generally as possible examples of targeting molecules, 

and yet the majority of Chen's teachings and all of the examples In Chen are targeted 

radiodiagnostic and radiotherapeutic compounds, e.g., 177Lu-A or 177Lu-B, that are targeted to the 

Gastrin Releasing Peptide Receptor (GRPR) and stabilizers useful in preparation and stabilization 

of these compounds targeted to GRPR. See, e.g ., the Abstract, Figures 1-2. paragraphs [0002], 

[0017]-[0045]. [0127]-[0132] and Examples 1-24, including Tables 3-25. Also, as noted by the 

Examiner, nowhere in Chen teaches or suggests DOTA-TATE or DOTA-TOC. Differently, Maus 

describes a very different 177Lu complex targeted to somatostatin receptor, i.e., 177Lu-DOTA-TATE. 

More importantly, the problems that the two references aim to solve are markedly different, and 

naturally, the solutions that Chen and Maus reached are distinctly different. Thus, a skilled artisan, 

in view of Chen as a whole, would not have bene motivated to turn to Maus to look for modificatfon 

for improvement. Specifically, the problem Chen aims to solve is to reduce radiolytic damage to 

methionine (Met) residue in the peptides that specifically target GRPR (see paragraphs [0018], 

[0021], [0024)-(0025]), and as a consequence, Chen finds that benzyl alcohol is a key component in 

such formulations (see paragraphs [0027] and [0168]). On the other hand, Maus notes a very 

different problem from Chen's, i.e. , decreased radiochemical purity (RCP) of the radio peptides due 

to removal of gentisic acid and ascorbic acid by the tC18 sold phase extraction (SPE) purification 

that is included as default in the cassette-based automated labeling procedure. Consequently, 

Maus reaches a conclusion that re-addition of ascorbic acid post tC18 SPE purification is required 
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to maintain RCP. Accordingly, there is no reason or motivation for a skilled artisan to combine the 

teachings of Chen and Maus. 

Secondly, even if the teachings of Chen and Maus were combined, a skilled artisan would 

not have arrived at the invention of claims 1 and 21 with a reasonable expectation of success. 

Chen in many places has stressed the unpredictability in selecting stabilizers and in when and 

how much the stabilizers are added. For example, in Example 3, Chen evaluated eight stabilizers, 

including ascorbic acid and gentisic acid sodium salts, and found that none of the eight reagents 

provided adequate radiostability for 48 hours. See paragraph [0265]. Chen further states that 

this result is "unexpected as gentisic acid, ascorbic acid, HSA and 3,4-pyridinedicarboxylic acid 

have all been reported by others to provide satisfactory protection against radiolysis for other 

radiopharmaceuticals .... The reagent 3,4-pyridinedicarboxylic acid, previously reported as an 

effective radiostabilizer, was found to interfere badly with the labeling reaction." Id.; emphases 

added. Chen further discusses the unpredictable nature of combining various stabilizers for 

stabilizing 177Lu-A or 177Lu-B (see, e.g., paragraphs [0269], [0271], (0273], [0299], and [0313)). 

Chen also refers to the unpredictable outcomes caused either by the sequence of adding various 

stabilizers (i.e., adding them at or after the labeling reaction) or by the amounts of the stabilizers 

added. See, e.g., Examples 9-14 and paragraphs [0287]-[0290], [0296], and [0298]. In addition, in 

Examples 4-6 of Chen, a Radiolysis Protecting Solution comprising gentisic acid, ascorbic acid, and 

3 other stabilizers is immediately added after the labeling reaction (i.e. , after forming of the complex 

177Lu-A or 177Lu-B) to arrive at a final concentration of 5 mg/ml gentisic acid and 25 mg/ml 

ascorbic acid sodium salt, 1 mg/ml HSA, 0.05 mg/ml benzyl alcohol, and 1-2 mg/ml amino acid 

when the volumetric radioactivity of 177Lu is 50 mCi/2 ml, i.e., 25 mCi/mL. In other words, Chen 

teaches a total concentration of stabilizers being about 32-33 mg/ml at a volumetric radioactivity of 

25 mCi/ml 177Lu, which is equivalent to about from 8. 7 to 17.8 mg/ml total concentration of 

stabilizers at a volumetric radioactivity of 6.8-13.5 mCi/ml 177Lu. In comparison, the total 

concentration of the stabilizers recited in independent claim 1 is much lower than that of Chen (1.0 

to 5.0 mg/ml total concentration of stabilizers at a volumetric radioactivity of 6.8-13.5 mCi/ml 

m lu). As is independent claim 21 (gentisic acid in a concentration of 0.5-1 mg/ml and ascorbic 

acid in a concentration of 2.0-5.0 mg/ml at a volumetric radioactivity of 6.8-13.5 mCi/ml 177Lu). 

Noticeably, Chen teaches away from using such low concentration of stabilizers in the final 

radiopharmaceutical formulations disclosed thereof. See, e.g., Table 4 and paragraph [0250]. 

Specifically, Chen states that while methionine at a concentration of 2.5 mg/ml was able to stabilize 

3.5 mCi of 177Lu-A against radiolysis for 5 days, the same concentration of 2.5 mg/ml of the same 

stabilizer is unable to stabilized the same complex when the radioactivity is increased to 
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50 mCi/2 ml, which is equivalent to about 0.7-1.4 mglmL stabilizer at a volumetric radioactivity of 

6.8-13.5 mCi/mL 177Lu. 

Maus, the secondary reference, does not make the unpredictability go away, at least 

because it also refers to a noticeably higher total concentration of gentisic acid and ascorbic acid 

(equivalent to 5-10 mglmL at a volumetric radioactivity of 6.8-13.5 mCi/mL 177Lu and up to 15.4 

mglmL gentisic acid or 17.6 mg/ml ascorbic acid sodium salt at a volumetric radioactivity of 13.5 

rnCi/ml 177Lu).1 More importantly, Maus also teaches away from using lower concentrations of 

gentisic acid and ascorbic acid. Specifically, according to Maus, decreased concentrations of 

gentisic acid and ascorbic acid by the tC 18 purification lead to decreased radiochemical purity 

(RCP), e.g., <95% after 5 hr in 20 ml. See, e.g., Abstract of Maus. 

Accordingly, in view of the unpredictable nature of stabilizers (e.g., their types, timing of 

adding them, and their amounts) taught by the primary reference , Chen, as well as the teachings 

away from both Chen and Maus, a skilled artisan would not have reasonably expected that the low 

concentrations of stabilizers recited in claim 1 or 21 would sufficiently stabilize the claimed aqueous 

solution. Instead, a skilled artisan would have been discouraged from arriving at the claimed 

invention in view of Chen and Maus. Accordingly, the pharmaceutical aqueous solution of claim 1 

or 21 is nonobvious over Chen and Maus. 

Further, the instant application provides sufficient evidence to demonstrate that the claimed 

pharmaceutical aqueous solution, with the low concentrations of gentisic acid and ascorbic acid or 

salts thereof, are stable (e.g., RCP as determined by HPLC being maintained at~ 95%) for at least 

72 hours when stored at 25 °C. See e.g., Example 3 of the instant application. This effect was not 

present in the teachings of any of the cited references, and would not have been expected or 

predicted by a skilled artisan. 

"Usually, a showing of unexpected results is sufficient to overcome a prima facie case of 

obviousness. See, e.g., In re Albrecht. 514 F.2d 1389, 1396, 185 USPQ 585, 590 (CCPA 1975)." 

See MPEP § 2145. Accordingly , independent claim 1 or 21 is also patentable over Chen and Maus 

for unexpected stability even with the low concentrations of gentisic acid and ascorbic acid or salts 

thereof recited in the claims. For at least the same reasons stated above, claims 2-20, each of 

which depends directly or indirectly from claim 1, and claims 22-23, each of which depends from 

claim 21 , are also patentable over Chen and Maus. Applicant respectfully requests reconsideration 

and withdrawal of the rejection. 

1 Maus refers to ref. 13 for the DOTA-TATE l(it formula1iori , fn which the final concentration of genUsic acid in the final solution is 15 
mg/ml and that of ascorbic acid is 70 mg/ml at a volumetric radioactivity of 4.44 GBq/mL or 120 mCi/ml 177LU. See ref. 13 cited in 
Maus at page 1320, left column , in ' Methods" section. Maus also teaches re-addition of ascorbic acid or gentisic acid 1o reach a final 
concentration of 100 mmoVL With a volumetric radioactivity of 0.5 GBq/mL, l e .. 15.4 mg/ml gentislc acid or17.6 mg/ml ascorbic acid 
with a volumetric radioactivity of 13.5 mCi/ml 177Lu. See , e.g., Table 1 and page 1 O "Discussion" sedion. 
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Claim 12 is also patentable over the cited references on an additional ground. It is further 

noted that Chen teaches away from presenting higher than 5 mg/ml gentisic acid or ascorbic acid 

at the radiolabeling reaction as at the concentration of 5 mg/ml, gentisic acid or ascorbic acid either 

interferes with the labeling reaction or provides less stability during the reaction. See, e.g. , 

paragraph [0290]. In contrast, claim 12 recites that during the complex formation (i.e., the labeling 

reaction). at least one of the stabilizers is present in a total concentration of from 15 to 50 mg/ml. 

See a/so Example 2 of the instant application. Maus does not correct this defect of Chen, at least 

because Maus does not address the impact of concentrations of gentisic acid or ascorbic acid to 

the radiolabeling reaction. As increasing the concentration to greater than 5 mg/ml of gentisic acid 

or ascorbic acid at the radiolabeling reaction would render decreased stability in the formulations of 

Chen, it teaches away from the invention of claim 12 which recites stabilizers present in the 

radiolabeling reaction at a total concentration of from 15 to 50 mg/ml. Accordingly, the 

pharmaceutical aqueous solution of claim 12 is nonobvious over Chen and Maus on this additional 

ground. As is claim 14, which depends from claim 12. 

In summary, the Examiner has failed to present a proper prima facie case of obviousness for 

claims 1-22 for at least the reasons set forth above. Instead, it is clear that the Examiner's 

obviousness rejection is based solely on impermissible hindsight in which Applicant's specification 

and claims were used as a blueprint to piece together the invention of the pending claims. This is 

contrary to the MPEP and long standing case law that requires that any judgment on obviousness 

must "not include knowledge gleaned only from applicant's disclosure." See, In re McLaughlin, 443 

F.2d 1392, 1395, 170 USPQ 209,212 (CCPA 1971). The invention of the pending claims is also 

non-obvious in view of the combined teachings of the cited references for unexpected results set 

forth herein. Reconsideration and withdrawal of the rejection is respectfully requested. 
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Double Patenting 

Claims 1, 9, 10, 12, 13, and 19 are provisionally rejected on the ground of nonstatutory 

double patenting as being unpatentable over claims 20-21 of copending U.S. Application No 

16/175,261 ; and claims 1-22 are provisionally rejected over claims 1-31 of copending U.S. 

Application No. 16/045,484. See the Office Action at pages 5-6. 

Without arguing the propriety of this rejection, Applicant respectfully requests that the 

provisional nonstatutory double patenting rejections over copending U.S. Application Nos, 

161175,261 and 16/045,484 be held in abeyance until allowable subject matter in the present 

application has been determined. 

In view of the above remarks, Applicant submits that the pending application is in condition 

for allowance. The Director is hereby authorized to charge any deficiency in the fees filed, asserted 

to be filed, or which should have been filed herewith, to our Deposit Account No. 50-4409, under 

Docket No. PAT058197-US-CNT02. 

Should the Examiner have any questions, please contact the undersigned attorney. 

Novartis Institutes for BioMedical Research, Inc. 
700 Main Street, 427Q 
Cambridge, MA 02139 
USA 
+1 617 871 3880 

Date: April 241 2019 
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National Stage of an lnternationalAm;~lication 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 A1u:1lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: PA. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved ror use through 03/31/2021 . 0MB 0651-0035 
U,S, Patent and Trademark Olflce; U ,S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act or 1996, no persons are required to respond to a collection of information unless it Clfsplays a valid 0MB contro l number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1, 5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed , the Power of Attorney will not be recognized in the application . 

Application Number 16/175,239 

Filing Date October 30, 2018 

First Named Inventor de Palo, Francesco 

Title Stable, concentrated radionuclide complex solutions 

Art Unit 1618 

Examiner Name PERREIRA, MELISSA JEAN 
Attorney Docket Number PAT058197-US-CNT02 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Lian Ouyang/ Date (Optional) 

Name Lian Ouyang Registration 69,254 
Number 

Tltle (if Applicant is a Authorized Signatory for Applicant 
juristic entity) 

Applicant Name (if Applicant is a Juristic entity) !Advanced Accelerator Applications (Italy) Sri 
NOTE: This form must be signed in accordance with 37 CFR 1.33 . See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one aoolicant, use multiple forms. 

I ti' I "Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32 , and 1.33 . The information is required to obtaln or retain a benefit by 
the public whlch is to fl le (and by the USPTO to process) an application . Confidentlality ls governed by 35 U.s.c. 122 and 37 CFR 
1.11 and 1.14. This co llection is estrmated to take 3 minutes to complete, including gathering , preparing , and submltting the completed 
application form to the USPTO. Time Will vary depending upon the Individual case. Any comments on the amount of time you requ ire 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Offlcer1 U.S, Patent and 
Trademark Office , U.S. Department of Commerce, P.O. Box 1450 , Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fonn. call 1-800-PTO-9199 and select optTon 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, 
State, or local law enforcement agency, if the USPTO becomes aware of a violation or 
potential violation of law or regulation. 
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Doc Code: PA.. 
Document Description: Power ·of Attorney 

PTO/AIA/82B (07-13) 
Ap_proved (or use througl) 01/3112018. 0MB 065~-0035 

U.S. Palenl and Tradem"'k Orfic:e1 U.S. OEPAR™ENT OF COMMERCE 
Under lhe PapenYOI',< Reduction Ac:t of 1995. no persons ern required-to res)>Ond to a collect on pf infurmation unleas it dii;play• a valid 0MB corrtrol number 

POWER OF· ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney g iven in the application fdentified in either the attached transmittal lett_er or 
the boxes below. 

I APplioa1;on Numbe, I FHlngDale ] 
(Note: The boxes above may be left blank lf Information Is provided on form PTO/A!N82A.) 

[ZJ I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s} or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter {form PTO/NN82A} or identified above: I 
OR 01095 I 

• I hereby appoint Practilioner(s) named Jn the attached list (form Pl'O/AIN82C) as my/our att.omey(s) or agent(s), and to t~nsact 
all business in the LJniter;j States Patent and Trademark Office connected therewith for the.paten:tapplicajion referenced In the 
attached transmittal letter (form PTO/AINB2A) or identified above. (Nole: Complete fon-n PTO/AIA/82C.} 

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

[l] The address associated w.lth tf'le above-mentioned Customer Number 

OR 

D The address associated with Customer Number: f I 
OR 

• Firm or 
Individual Name 

Address 

City I srate I I Zip I 
Country 

Telephone I Email I 
I am the Appfi_canl (if the Ap_pllca.nt Is a juristic-entity, list the Applicant name in the box); 

!Advanced Accelerator Applrcations (Italy) Sri 

• Inventor or Joint Inventor (title not required below) 

• Legal Representative ot a Deceased or Legally Incapacitated Inventor (lllle not required below) 

[l] Assignee or Person to Whom the Inventor is Uoder an Obligation to Assign (provide signer's title if -applicant is a juristic entily) 

• Pers.on Who Otherwise Shows Suffic1ent Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted In the 
application or is concurrently being fileq with this document) (provide signer's tttle if applicant is a Juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose ~tie is supplied below} Is authorized fo act on behalf of the applicant (e.g., where the applicant is a jL(risHc entlly}. 

Signature r. ... Y- I Date (Optional) I o9 I() t,., / ? .o I 9 
Name V --~ IOVA-t/.V I ·1.P-0 0 {2_ / -e-/JL 
Title Authorized Signatory, Advanced Accelerator Appticatiol')s (Italy) Sri 

NOTE: Signature - This form must be signed by the-applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 [Of Signature requirements 
and certlficalions. If more than one applicant, use mu ltiple forms. 

!Zhotal of 1 forms are submitted. 
. Th,s colledlon0Jlnrorma~01,rs requ,n,<t by 37 CFR 1.1a1, 1.il2. ,and 1,33, The mformal1011 ,s requfred lo cb!arn orreta,n a ben!!Nl bylhe public wb,ch ,s to ms (and~ lhs 

USPTO to proooss} ari application. Confidentialtty Is governed by 35 u .s.c_ 122 and 37 CFR 1.11 and 1.14. T),ls collectf~n is esllmated to !aka 3 ir.lf11Jles to COll'lpiete. 
lncludtng gal.hering , preparing, and subn,llling the completed application fc,m, lo the USPTO. Tlme WIii "3ry depending upon fhe indillldual case. Any comrnerits ontlle am:>urtt 
o( llnieyou requ,,e tp complc!a thfs rwm ard/or suggestions for redu,;ing lllis b<Jrden, should be sc~l to Iha Chief lnfD1Y11atiOJ1 omeer, U:S . Patent and Trademark OfflCl>i U.S. 
Oepaoimenl of Commerce, P .0 . Bcix 1450, Ale1<andrfa, VA 22313-14SO. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlssloner 
for Patenl!I, P.O. 801< 1460, Aleltandria, VA 22.313-1450. 

If you n,;~ed assistance in completing the form. ca// 1-800-PT0·9199 and select option 2. 

I 

) 
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Doc code: IDS PTO/5B/0Ba (02·18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11130/2020. 0MB 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 oolleetion of information unless rt contains a valid 0MB control number. 

Application Number ~6175239 

Filing Date ~018-10-30 

INFORMATION DISCLOSURE First Named Inventor I ~e Palo, Francesco 
STATEMENT BY APPLICANT Art Unit 11618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Perreira, Melissa Jean 

Attorney Docket Number I PAT058197-US-CNT02 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial• No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button, I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages.Columns.Lines where 

Initial" 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add buttonJ Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages.Columns.Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial~ No Number3 Code2j Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 eo1aoa1aso WO A1 2018-05-11 
Clarity Pharmaceuticals 
PTY LTD 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATIJRE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials• No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS 
publisher, city and/or country where published. 

EFS Web 2.1 ,18 
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Application Number 16175239 

Filing Date 2018-10-30 
INFORMATION DISCLOSURE First Named Inventor I de Palo, Francesco 
STATEMENT BY APPLICANT 

Art Unit 1618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Perreira, Melissa Jean 

Attorney Docket Number PAT058197-US-CNT02 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901 .04. 1. Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 
4 Kind of document by the appropriate symbols as fndicated on the document under Wt PO Standard ST.16 if possible. ~ A,pplicant is to place a chect< mark: here TI 
English language translation is attached. 

EFS Web 2.1 .18 
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Application Number 16175239 

Filing Date 2018-10-30 
INFORMATION DISCLOSURE First Named Inventor I de Palo, Francesco 
STATEMENT BY APPLICANT 

Art Unit 1618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Perreira, Melissa Jean 

Attorney Docket Number PAT058197-US-CNT02 

CERTIFICATION STATEMENT 

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

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

OR 

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

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

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

A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Lian Ouyang/ Date (YYYY-MM-DD) 2019-04-24 

Name/Print Lian Ouyang Registration Number ~9,254 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. nme will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.18 
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Privacy Act Statement 

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

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

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

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

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

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

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

6. A record In this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 21B(c)). 

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

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

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

EFS Web2.1 .18 
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WO 2018/081860 PCT/AU20J 7/051205 

Formulations for Radiotherapy and Diagnqstic Imaging 

fullg 
The present invention relates to formulations of radiolabelled compounds that are of use in 
radiotherapy and diagnostic imaging. 

Background 
Radiolabelled compounds or ligands may be used as radiopharmaceuticals in applications 
such as radiotherapy or diagnostic imaging. Of particular use, are radiolabelled compounds 
that show some propensity for selectively targeting a particular site in vivo, (for example, a 
particular receptor), and subsequently delivering the radioisotope to the desired site of 
action. This requires that the ligand comprises a component to complex the radioisotope and 
a further component to target the desired site. 

One of the known problems associated with such a ligand is lthe premature dissociation of 
the radioisotope prior to the arrival of the ligand-radioisotope complex at the site of action. 
Not only does this reduce the efficacy of the complex, but the loss of the radioisotope to 
areas where radiotherapeutic effects are not intended, may re,sult in adverse consequences. 

Dissociation of the radioisotope from the ligand may occur as a result of transchelation, 
where the radioisotope transfers to another blological ligand in vivo. Again, this leads to a 
reduced therapeut1c effect and also delivery of a radioisotopei to areas where treatment is 
not required. 

The ligand to be radiolabelled and the radioisotope are usuallY' stored and transported to the 
patient in separate containers to minimise the above problems relating to dissociation prior 
to administration. The ligand may be transported as a ly<)philized powder at reduced 
temperatures in order to prolong stability of the compound. The radioisotope can then be 
combined with the ligand to form the radiopharmaceutical, just prior to administration, 
which can serve to minimise dissociation of the radioisotope prior to the complex reaching 
the site of action. 

Another problem associated with radiolabelled compounds is that the use of a radioisotope 
may result in radiolysis, or destruction of the ligand. As a radioisotope undergoes 
spontaneous decay and subsequent release of radiation, this energy may be sufficient to 
induce cleavage of bonds and cause subsequent destruction o'f the ligand. In addition to the 
reduced efficacy of the radiopharmaceutical, release of the radioisotope also occurs, 
resulting in the delivery of radiation to unwanted sites. 

As many radiopharmaceuticals are designed to be administered parenterally, i .e. non-orally 
and usually as a solution, the ligand itself must be soluble in a1 pharmaceutically acceptable 
solvent or carrier. As is known in the art, the solubility of a particular compound in any 
given solvent may be unpredictable. Although the solubility of a particular compound in a 
particular solvent may be known, the solubility of an anallogue of the compound in a 
different solvent system may be quite different. This them presents difficulties to one 
seeking to develop a formulation of a compound and especially a pharmaceutically 
acceptable injectable formulation. 

Pharmaceutical formu lations typically include one or mon,i excipients that affect the 
compound in some way, such as the enhancement of solubility of the compound or 
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increasing stability of t he compound while in solution. Alternatively, additional excipients 
may be used to provide other features to the formulation, such as preservatives, buffers and 
the like. 

While many thousands of formulations of ligand-radioisotope complexes have been 
documented, there is no expectation that the excipients used in such formulations would 
provide the required solubility and bioavailability of any newly developed complex. 
Furthermore, one cannot expect that a particular combination of excipients would further 
prevent or minimise the dissociation of the radioisotope or minimise radiolysis from 
occurring. 

Accordingly, desirable formulations of ligand-radioisotope complexes need to be tailored In 
order to display the requisite stability in relation to radiollysis and dissociation of the 
radioisotope, while also being pharmaceutically acceptable. The present invention seeks to 
address these problems in relation to a specific ligand compl,ex. 

Summary 
In one aspect of the present invention, there is provided an aqueous formulation for 
parenteral administration comprising a compound of Formula (I), or a salt thereof, 
complexed with a Cu ion: 

q OH 

I 
r---... 0 0 _ 0 :::::,... 
~ ~ ~ H 

H3C__J ~ ~ \_N~N~N0N O 
~ '-../ ~H H II : 1-1 H 

~\_/~ o 5 ,..; HNX,''~ 
~ \ f ~ 

0 H -( :(0 I-IT\HN O _ N . I'll 
HO ~N 

0 H 0 
HO HO 

Formula (I) 

the formulation further comprising : 

about 7 to about 13% (v/v) ethanol; 
about 0.3 to about 1.2% (w/v) sodium chloride; 
about 0.02 to about 0.1 % (w/v) gentisic acid or a salt thereof; 

wherein the formulation has a pH of between about 4 to about 8. 

NH2 

In another aspect of the present invention, there is provided an aqueous formulation for 
parenteral administration comprising a compound of Formula (I), or a salt thereof, 
complexed with a Cu ion: 

2 



Evergeen Ex. 1004 
181 of 324

WO 2018/081860 PCT/AlJ2017/05 I205 

Formula (I) 

the formulation further comprising : 

about 7 to about 13% (v/ v) ethanol ; 
about 0 .3 to about 1.2% (w/ v) sodium chloride; 
about 0 .02 to about 0.1% (w/ v) gentisic acid or a salt thereof; and 
about 1.0 to about 4.0 mg/ ml L-methionine or a salt thereof; 

wherein the formulation has a pH of between about 4 to about 8. 

In an embodiment and in relation to the above two aspects, the compound of Formula (1) is 
provided as the acetate salt. 

According to a further aspect of the present invention, the1re is provided a process for 
preparing an aqueous formulation comprising a compound of Formula (I) complexed with a 
Cu ion, the method comprising the steps of: 

i) preparing a buffering solution of an acetate salt, -.i1herein the buffering solution 
further comprises ethanol and gentisic acid or a salt thereof; 

if) dissolving a compound of Formula (I), or a salt thereof, in the buffering solution 
obtained from step i); 

iii) adding a solution of a Cu ion to the solution obtained from step ii) ; 
iv) filtering the solution obtained from step iii) on to a stationary phase; and 
v ) washing the stationary phase of step iv) with etha,nol and saline; 

to recover an aqueous formulation comprising a compound of Formula (I), or a salt thereof, 
complexed with a Cu ion. 

According to a further aspect of the present invention, the1re is provided a process for 
preparing an aqueous formulation comprising a compound of Formula (I) complexed with a 
cu ion, the method comprising the steps of: 

i) preparing a buffering solution of an acetate salt, wherein the buffering solution 
further comprises ethanol and gentisic acid or a salt thereof; 

ii) dissolving a compound of Formula (I), or a salt thereof, in the buffering solution 
obtained from step i); 

iii) adding a solution of a Cu ion to the solution obtained from step ii); 
iv) filtering the solution obtained f rom step iii) on to a stationary phase; and 
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v) washing the stationary phase of step iv) with ethanol and saline into a vial 
containing a solution of L-methionine or a salt thereof; 

to recover an aqueous formulation comprising a compound of Formula (I), or a salt thereof, 
complexed with a Cu ion. 

According to another aspect of the present invention, th1ere is provided an aqueous 
formulation prepared by a process as defined in an earlier aspect. 

The aqueous formulation of the present invention may also be prepared by providing certain 
components of the formulation as a kit of parts, where the kit comprises at least a 
compound of Formula (I), or a salt thereof, and the Cu ion that is intended to be complexed 
with the compound of Formula (I), in which the compound of Formula (I), or a salt thereof, 
and the Cu ion are provided separately in the kit and ma1y be combined to form the 
aforementioned complex prior to administration. 

Accordingly, in another aspect the present invention provides a kit for making an aqueous 
formulation for parenteral administration comprising a comp1Dund of Formula (I), or a salt 
thereof, complexed with a Cu ion, the kit comprising: 

a container comprising a lyophilised compound of Formula (I) 

e
OH 

I 
/"""'\ 0 0 _ 0 ~ 
~ ~ = H 

H C_r H H \___N~N~N~.ll._N O 
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~N'-../~:::::r-H H II ~ H H ~\__/H O S/ HNx•'')b 

or a salt thereof; 

$ \ f ~ 

Ho:X/N~(i\ -
NH2 

Formula (I) 

a container comprising a solution of a Cu ion; and 
instructions for preparing an aqueous formulation as defined ln an earlier aspect, 
including the addition of a buffered solution of ethanol,. sodium chloride and gentisic 
acid, or a salt thereof. 

In another aspect the present invention provides a kit for making an aqueous formulation 
for parenteral admfnistration comprising a compound of Fo,rmula (I), or a salt thereof, 
complexed with a Cu ion, the kit comprising: 

a container comprising a lyophilised compound of Formula (I) 
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Formula (I) 

or a salt thereof; 
a container comprising a solution of a Cu ion; and 
instructions for preparing an aqueous formulation as aforementioned defined, 
including the addition of a buffered solutlon of ethanol, sodium chloride, gentlsic acid 
or a salt thereof, and L-methionine or a salt thereof. 

A further aspect of the present invention provides a kit for making an aqueous formulation 
as defined In an earlier aspect for parenteral administration, the kit comprising: 

a container comprising a lyophilised compound of Formula (I), or a salt thereof; 

e
OH 

I 
r-\ 0 0 _ 0 ~ 
~ {( :: H 

H3C_r H H \_N~N~N~JlN O 
~N'--/N-::f H H II = H H 

~\_/~ o s,,; HNX,''Xb 
~ I f ~ 

0 H ( 0 H HN O _ 

HO):\~~~(Y\ 
NH2 

Formula (I) 

a container comprising a solution of a Cu ion; 
a container comprising a buffered solution of ethanol, sodium chloride and gentisic 
acid, or a salt thereof; and 

instructions for preparing an aqueous formulation as defined in an earlier aspect. 

A further aspect of the present invention provides a kit for making an aqueous formulation 
as aforementioned for parenteral administration, the kit comprising: 

a container comprising a lyophilised compound of Formula (I), or a salt thereof; 
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Formula (I) 

a container comprising a solution of a Cu ion; 
a container comprising a buffered solution of ethanol, :sodium chloride, gentisic acid 
or a salt thereof, and L-methlonine or a salt thereof; ,and 

instructions for preparing an aqueous formulation as defined in an earlier aspect. 

Another aspect of the present invention provides a method for radiolmaging, diagnosing or 
treating a cancer, the method comprising administering to a subject in need thereof an 
aqueous formulation as defined In an earlier aspect. 

Brief description of the figures 
Figure 1: Area percent report, using gamma scintillation dete•ctor- High performance liquid 
chromatograph ( HPLC) analysis of a low-dose 64Cu-SARTATE formulation of Example 1 
Immediately after preparation (radiochemical yield= 606 MBq) representing 97 .3% of 64Cu 
detected being present as 64Cu-SARTATE. 

Figure 2 : Graph of repeat HPLC analyses of low-dose 64Cu-SAIRTATE formulation of Example 
1 over 24 hours, using gamma scintillation detector, representing that the radiochemical 
purity of 64Cu-SARTATE remains stable(> 90%) over time. 

Figure 3 : Area percent report, using gamma scintillation detector - HPLC analysis of a 
high-dose 64Cu-SARTATE formulation of Example 2 immediately after preparation 
(radiochemical yield = 3500 MBq) representing 98,2% of 64Cu detected being present as 
64Cu-SARTATE. 

Figure 4 : Graph of repeat HPLC analyses of high-dose 6'~Cu-SARTATE formulation of 
Example 2 over 45 hours, using gamma scintillation deti:!ctor, representing that the 
radiochemical purity of 64Cu-SARTATE remains stable (>90°/4i) over time. 

Figure S: Area percent report, using gamma scintillation detector - HPLC analysis of 67Cu
SARTATE formulation of Example 3 immediately after prepairation (radiochemical yield = 
3922 MBq) representing 98.6% of 67Cu detected being present as 67Cu-SARTATE. 
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Figure 6: Graph of repeat HPLC analyses of 67Cu-SARTATE formulation of Example 3 over 
11 hours, using gamma scintillation detector, representing that the radiochemical purity of 
67Cu-SARTATE remains stable (>90%) over time. 

Figure 7: Graph of repeat HPLC analyses of 64Cu-SARTATE formulation of Example 2 over 
43 hours, after incubation in fresh human serum. 

Figure 8 : In vitro internalization of 64Cu-SARTATE in the SSTR2 over-expressing cell line 
A427-7 (closed symbols) and with an excess of Tyr3-oct1reotate (open symbols), for 
increasing periods of incubation. 

Figure 9 : Cell-surface binding of 64Cu-SARTATE in the SS7rR2 over-expressing cell line 
A427-7 (closed symbols) and with an excess of Tyr3-oct1reotate (open symbols), for 
increasing periods of incubation. 

Figure 10: Comparison ofthe normalized uptakeof 64Cu-SARTATEin A427-7 and theA427 
parental cell-line over 2 hours (p < 0.0001). 

Figure 11: In vivo biodistribution of 64Cu-SARTATE in select t issues from A427-7 tumour 
bearing Balb/c mice at 2 and 24 h. A blocking study was perfo,-med to confirm the specificity 
of 64Cu-SARTATE for SSTR2 after 2 hours by co-injecting an excess of Tyr3-octreotate. 

Figure 12: In vivo PET imaging of 64Cu-SARTATE using small animal PET maximum 
intensity projection images of A427-7 tumour-bearing Balb/c mice at 2 hours and 24 hours 
post-injection of 64Cu-SARTATE, with and without the co-injection of an excess of Tyr3

-

octreotate. 

Detailed description 
The present invention relates to stable formulations of a specific radioisotope-l igand 
complex. The present inventors have found that the formulations of a complex disclosed 
herein minimise dissociation of the radioisotope from the liga1nd and/or minimise radiolysis 
of the ligand arising from the radioisotope. 

The formulations of a radioisotope-ligand complex referred to herein are stable in solution 
and under physiological conditions for a time. The stability of the formulation relates to the 
stability of the complex, where the radioisotope may undergo dissociation or the complex 
may undergo radiolysis. The stability of the complex can be measured by considering the 
radiochemical purity of the formulation. Radiochemical puritv is defined as the amount of 
the radioisotope complexed by the sarcophagine ligand expressed as percentage of the total 
amount of the radioisotope present in the formulation. The ra1dioisotope may be present in 
the formulation as a complex with the sarcophagine ligand, as a free radioisotope or as part 
of a radiolysis product. 

It has previously been found that octreotate-conta1ning ligands target somatostatin 
receptors, namely the type 2 (SSTR2) and type 5 (SSTRS) rec,eptors. An example of a ligand 
contain Ing octreotate is MeCOSa r-octreotate, or MeCOSar-D-Phe-Cys-Tyr-D-Trp-Lys-Th r
Cys-Th r-OH, where MeCOSar is the macrocycllc sarcophaglne ligand 5-[[8-amino-
3,6, 10,13,19-hexaazabicyclo-[6.6.6]eico-1-yl)amino]-5-oxo-·pentanyl and octreotate Is D
Phe-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-OH. A person skilled in the art would appreciate that 
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octreotate is a cyclic octapeptide and is derived from the corresponding linear peptide by 
formation of a Cys-Cys disulphide bond. A person skilled in the art would also appreciate 
that a sarcophagine ("sar") is a nitrogen-containing hexadentate macrocyclic ligand, which 
is capable of complexing donor atoms, such as transition metal ions and in the context of 
the present invention Cu ions. 

MeCOSar-octreotate (also referred to herein as "SARTATE") is. also as shown in Formula (I): 

e
OH 

I 
/\ 0 0 _ 0 ~ 'iJ /;j -:: H 

HsC_r~ ~\___N~N~N~t,I O 
~ ~ ~ H H II =- H H 

~\_/~ o 5.,; HNx·''~ 
~ \ r ~ 

0 H -(:(0 HY\HN O _ 
HO N~N N 

o H o 
HO HO 

NH2 

Formula (I) 

The compound of Formula (I) may be produced via a coupling reaction between a 
sarcophagine ligand and the octreotate cyclic peptide, where lthe macrocyclic sarcophagine 
and the octreotate fragments are synthesised indfVidu,illy prior to coupling. The 
sarcophagine of Formula (I) is itself derived from an amino-capped macrocyclic ligand 
coupled with an aliphatic carboxylate group. The synthetic route to access the compound of 
Formula (I), and the component sarcophagine and octre~otate fragments, has been 
previously disclosed in Dalton Trans., 2015, 43, 1386. 

The present invention also contemplates the use of pharmace1utically acceptable salts of the 
compound of Formula (I), as part of the claimed formulations. Examples of pharmaceutically 
acceptable salts of compounds of Formula (I) may include the corresponding acetate salt, 
sodium salt, hydrochloride salt, potassium salt, magnesium salt, calcium salt or ammonium 
salt. In an embodiment, the compound of Formula (I) is provided as the acetate salt. 

The administrable formulations of the present Tnvention comprise a complex of a compound 
of Formula (I) , or a salt thereof, and a radioisotope. The radioisotope, may also be referred 
to as a radionuclide, and may be a metal or a metal ion. The ligand of the present 
specification has been found to be particularly successful in complexing copper ions, 
especially Cu2

+ ions. The complex of the Formula {I), comprising a copper ion radioisotope 
has been previously disclosed in Dalton Trans. , 2015, 43, 13186. A person skilled in the art 
would also appreciate that a complex of Formula (I) and a radioisotope may be achieved by 
contacting the compound of Formula (I), or a salt thereof, with the radioisotope that is to be 
complexed, such that the compound of Formula (I), or a salt thereof, is complexed with the 
radioisotope. This may involve the mixing of the compound of Formula (I), or a salt thereof, 
and the radioisotope in a suitable solvent system (such as that specifically described 
herein). 
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In an embodiment, the ligand is complexed with a Cu ion. The copper ion may be 
radioactive, and thus a radionuclide or radioisotope of copper. In an embodiment, the ligand 
is complexed with 6°Cu. In another embodiment, the ligancj is complexed with 61Cu. In 
another embodiment, the ligand is complexed with 6qCu. In a mother embodiment, the ligand 
is complexed with 67Cu. In a preferred embodiment, the ligand is complexed with 64Cu. In 
another preferred embodiment, the ligand is complexed with 67Cu. 

The formulations of the present invention comprise ethanol as a component. The ethanol 
used in the formulation may be anhydrous ethanol. Alternatively, the ethanol used in the 
formulation may not have been subject to drying processes and may be hydrated. The 
ethanol is preferably pharmaceutical grade ethanol. The ethanol present in the formulation 
may further assist in preventing radiolysis of the radiolabelle•d complex of Formula (I). 

In an embodiment, ethanol is present in the formulation in an amount of about 7% to about 
13% (v/v). In an embodiment, ethanol is present in the form1c1lation in an amount of about 
7% (v/v). In another embodiment, ethanol is present in the formulation in an amount of 
about 8% (v/v). In another embodiment, ethanol is present ini the formulation in an amount 
of about 9% (v/v). In another embodiment, ethanol is present in the formulation in an 
amount of about 10% (v/v). In another embodiment, ethanoll is present in the formulation 
in an amount of about 11% (v/v). In another embodiment, ethanol is present in the 
formulation in an amount of about 12% (v/v). In another embodiment, ethanol is present in 
the formulation in an amount of about 13% (v/v). In a prefeirred embodiment, ethanol is 
present in the formulation in an amount of about 10% (v/v). In other embodiments, the 
present invention also contemplates ethanol in ranges between the aforementioned 
-amounts. 

The formulations of the present invention also comprise sodium chloride as a component. 
The sodium chloride in the formulations of the present invEmtion may be provided as a 
saline solution. A saline solution is defined as an aqueous sollution of sodium chlorlde. For 
example, normal saline is defined as an aqueous solution of sodium chloride at a 
concentration of 0.9% (w/v). In an embodiment of the present invention, the sodium 
chloride of a formulation is provided by a saline solution. 

In an embodiment, sodium chloride is present in the formullation in an amount of about 
0 .6% to 1.2% (w/v). In an embodiment, sodium chloride is present in an amount of about 
0.6% (w/v). In another embodiment, sodium chloride is pn:!sent in an amount of about 
0. 7% (w/v). In another embodiment, sodium chloride is pn:!sent in an amount of about 
0.8% (w/v). In another embodiment, sodium chloride is pn:!sent in an amount of about 
0.9% (w/v). In another embodiment, sodium chloride is pn:!sent in an amount of about 
1.0% (w/v). In another embodiment, sodium chloride is pri:!sent in an amount of about 
1.1 % (w/v). In another embodiment, sodium chloride is pn:!sent in an amount of about 
1.2% (w/v). In a preferred embodiment, sodium chloride is present in the formulation in an 
amount of about 0.9% (w/v). In other embodiments, the present invention also 
contemplates sodium chloride in ranges between the aforementioned amounts. 

The formulations of the present lnventlon comprise gentisic acid, or pharmaceutically 
acceptable salts and/or hydrates thereof, as a component. C:ientislc acid is also knowh as 
2,5-dihydroxybenzoic acid, 5-hydroxvsalicylic acid or hydroqLtinonecarboxylic acid. Salts of 
gentisic acid may include the sodium salt and the sodium salt hydrate. Any reference to 
gentislc acid may include a reference to salts thereof, where mlevant. It has been identified 
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by the present inventors that the gentisic acid, or salt thereof, within the present 
formulations assists in preventing or minimising radiolysis of the radiolabelled complex of 
Formula (I). 

In an embodiment, gentisic acid, or a salt thereof, is present in the formulation in an 
amount of about 0.02% to about 0.1 % (w/v). In an embodiment, gentisic acid, or a salt 
thereof, is present in the formulation in an amount of about 0.02% (w/v). In another 
embodiment, gentisic acid, or a salt thereof, is present in the! formulation in an amount of 
about 0.025% (w/v). In another embodiment, gentisic acid, or a salt thereof, is present in 
the formulation in an amount of about 0.03% (w/ v). In anoth1:r embodiment, gentisic acid, 
or a salt thereof, is present in the formulation in an amount of about 0.035% (w/v). In 
another embodiment, gentisic acid, or a salt thereof, is present in the formulation in an 
amount of about 0.04% (w/v). In another embodiment, genltisic acid, or a salt thereof, is 
present in the formulation in an amount of about 0.045% (w/ v). In another embodiment, 
gentisic acid, or a salt thereof, is present in the formulation in an amount of about 0.05% 
(w/v). In another embodiment, gentisic acid, or a salt thereof, is present in the formulation 
in an amount of about 0.055% (w/ v). In another embodiment, gentisic acid, or a salt 
thereof, is present in the formulation in an amount of about 0.6% (w/ v). In another 
embodiment, gentisic acid, or a salt thereof, is present in the! formulation in an amount of 
about 0.065% (w/ v). In another embodiment, gentisic acid, or a salt thereof, is present in 
the formulation in an amount of about 0.07% (w/v). In anoth1:r embodiment, gentisic acid, 
or a salt thereof, is present in the formulation in an amount of about 0.075% (w/ v). In 
another embodiment, gentisic acid, or a salt thereof, is present in the formulation in an 
amount of about 0.08% (w/ v). ). In another embodiment, gentisic acid, or a salt thereof, is 
present in the formulation in an amount of about 0.085% (w/ v). In another embodiment, 
gentisic add, or a salt thereof, is present in the formulation in an amount of about 0 .09% 
(w/ v). In another embodiment, gentisic acid, or a salt thereof, is present in the formulation 
in an amount of about 0.095% (w/ v). In another embodiment, gentisic acid, or a salt 
thereof, is present in the formulation in an amount of about 0.1 % (w/ v). In other 
embodiments, the present invention also contemplates gentisic acid, or a salt thereof, in 
ranges between the aforementioned amounts. In a preferred 1embodiment, gentisic acid, or 
a salt thereof, is present in the formulation in an amount of not more than 0.056% (w/ v). 

The formulations of the present invention have a pH of about 4 to about 8. A person skilled 
in the art would understand that the pH of the formulation is an inherent characteristic of 
the formulation, attributed to the combination of the compound of Formula (I) or a complex 
thereof, and the remaining excipients of the formulation. The present inventors have found 
that this pH range provides for optimal radiolabelling efficiency. 

In an embodiment, the pH of the formulation is from about 4 to about 8. In an embodiment, 
the pH of the formulation is about 4. In another embodiment, the pH of the formulation is 
about 4.5. In another embodiment, the pH of the formiulation is about 5.0. In an 
embodiment, the pH of the formulation is about S.S. In anoth,er embodiment, the pH of the 
formulation is about 5.6. In another embodiment, the pH of the formulation is about 5 .7 , In 
another embodiment, the pH of the formulation is about 5.8. In another embodiment, the 
pH of the formulation is about 5 .9 . In another embodiment, the pH of the formulation is 
about 6.0. In another embodiment, the pH of the formulation is about 6.1. In another 
embodiment, the pH of the formulation is about 6.2. In anoth,er embodiment, the pH of the 
formulation is about 6.3. In another embodiment, the pH of the formulation is about 6.4. In 
another embodiment, the pH of the formulation is about 6.5. In another embodiment, the 
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pH of the formulation is about 7.0. In another embodiment, the pH of the formulation is 
about 7.5. In another embodiment, the pH of the formulation is about 8.0. In a preferred 
embodiment, the pH of the formulation is about 6.0. 

In a preferred embodiment, the aqueous formulation of the present invention comprises a 
compound of Formula (I), or a salt thereof, complexed with a Cu ion, about 10% (v/v) 
ethanol, about 0.9% (w/v) sodium chloride and about 0.06% ,gentisic acid, or a salt thereof, 
wherein the formulation has a pH of about 6.0. In an embodiment, the aqueous formulation 
of the present invention comprises a compound of Formula (I), or a salt thereof, complexed 
with a Cu ion, about 10% (v/v) ethanol, about 0.9% (w/v) sodium chloride, not more than 
0.056% gentisic acid, or a salt thereof, wherein the formulation has a pH of about 6.0. In a 
further embodiment, the aqueous formulation of the pre:sent invention comprises a 
compound of Formula (I), or a salt thereof, complexed with a Cu ion, about 10% (v/v) 
ethanol, about 0.9% (w/v) sodium chloride and 0.056% gentisic acid, or a salt thereof, 
wherein the formulation has a pH of about 6 .0. One skilled in the art would appreciate that 
the amount of the Formula (I)-Cu ion complex present in the! aqueous formulation can be 
modified to suit varying needs. 

In an embodiment, the aqueous formulation of the present invention comprises a compound 
of Formula (I), or a salt thereof, complexed with a 64Cu ion, about 10% ethanol, about 0.9% 
(w/v) sodium chloride and about 0.06% gentisic acid, or a salt thereof, wherein the 
formulation has a pH of about 6.0. In an embodiment, the: aqueous formulation of the 
present invention comprises a compound of Formula (I), or a salt thereof, complexed with a 
64Cu ion, about 10% ethanol, about 0.9% (w/v) sodium chloride and not more than 0.056% 
gen ti sic acid, or a sa It thereof, wherein the formulation has a pH of about 6. 0. In a further 
embodiment, the aqueous formulation of the present invention comprises a compound of 
Formula (I), or a salt thereof, complexed with a 64Cu ion, about 10% (v/V) ethanol, about 
0.9% (w/v) sodium chloride and 0.056% gentisic acid, or a salt thereof, wherein the 
formulation has a pH of about 6.0. 

In an embodiment, the aqueous formulation of the present invention comprises a compound 
of Formula (I), or a salt thereof, complexed with a 67Cu ion, about 10% ethanol, about 0.9% 
(w/v) sodium chloride and about 0.06% gentisic acid, or a salt thereof, wherein the 
formulation has a pH of about 6.0. In an embodiment, the: aqueous formulation of the 
present invention comprises a compound of Formula (I), or a salt thereof, complexed with a 
67Cu ion, about 10% ethanol, about 0.9% (w/v) sodium chloride and not more than Q.056% 
gentisic acid, or a salt thereof, wherein the formulation has a pH of about 6.0. In a further 
embodiment, the aqueous formulation of the present invention comprises a compound of 
Formula (I), or a salt thereof, complexed with a 67Cu ion, about 10% (v/v) ethanol, about 
0.9% (w/v) sodium chloride and 0.056% gentisic acid, or a salt thereof, wherein the 
formulation has a pH of about 6.0. 

In an embodiment, the aqueous formulation of the present invention comprises a compound 
of Formula (I) as the acetate salt, complexed with a 64Cu ioin, about 10% ethanol, about 
0.9% (w/v) sodium chloride and about 0.06% gentisic acld, ,or a salt thereof, wherein the 
formulation has a pH of about 6.0. In another embodiment, tt1e aqueous formulation of the 
present invention comprises a compound of Formula (I) as the! acetate salt, complexed with 
a 64Cu ion, about 10% ethanol, about 0.9% (w/v) sod ium chloride and about 0.056% 
gentisic acid, or a salt thereof, wherein the formulation has a pH of about 6.0. In another 
embodiment, the aqueous formulation of the present inventfon comprises a compound of 
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Formula ( I} as the acetate, salt, complexed with a 64Cu ion, about 10% ethanol, about 0.9% 
(w/v) sodium chloride and not more than 0.056% gentisic ac:id, or a salt thereof, wherein 
the formulation has a pH of about 6.0. 

In an embodiment, the aqueous formulation of the present invention comprises a compound 
of Formula (I) as the acetate salt, complexed with a 67Cu ioin, about 10% ethanol, about 
0.9% (w/v) sodium chloride and about 0.06% gentisic acid, 1or a salt thereof, wherein the 
formulation has a pH of about 6.0. In another embodiment, the aqueous formulation of the 
present invention comprises a compound of Formula {I) as the! acetate salt, complexed with 
a 67Cu ion, about 10% ethanol, about 0.9% (w/v) sodium chloride and about 0.056% 
gentisic acid, or a salt thereof, wherein the formulation has a pH of about 6.0. In another 
embodiment, the aqueous formulation of the present invention comprises a compound of 
Formula (I) as the acetate, salt, complexed with a 67Cu ion, about 10% ethanol, about 0.9% 
(w/v) sodium chloride and not more than 0.056% gentisic acid, or a salt thereof, wherein 
the formulation has a pH of about 6.0. 

The aqueous formulation of the present invention may also comprise an acetate salt as a 
buffering salt. The acetate salt may be ammonium acetate or sodium acetate. 

The present inventors have also found that the formulation rnay be further stabilised with 
the addition of L-methionine, or a salt thereof. The addition of L-methionine to a formulation 
comprising a compound of Formula (I), ethanol, sodium chloride and gentisic acid or a salt 
thereof, further enhances the stability of the formulation lby preventing or minimising 
radiolysis of a radiolabelled complex of Formula (I). The presErnt inventors have also found 
that the addition of L-methionine to a formulation comprisin,g a compound of Formula (I) 
and a Cu Jon allows for a formulation with a higher starting radioactivity to be obtained, 
where the Cu ion is a radioisotope of Cu. 

Accordingly, the present invention also provides an aqueous formulation for parenteral 
administration comprising a compound of Formula (I), or a Si31t thereof, complexed with a 
Cu ion: 

e
OH 
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Formula (I) 

the formulation further comprising: 

about 7 to about 13% (v/v) ethanol; 
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about 0.3 to about 1.2% (w/v) sodium chloride; 
about 0.02 to about 0.1 % (w/v) gentisic acid or a salt thereof; and 
about 1 to about 4 mg/ml l-methionine or a salt the1·eof; 

wherein the formulation has a pH of between about 4 to about 8. 

In an embodiment, l-methioniner or a salt thereof, is present in the formulation in an 
amount of about 1 mg/ml to about 4 mg/ml. In an embodiment, L-methionine, or a salt 
thereof, is present in the formulation in an amount of at:iout 1.0 mg/ml. In another 
embodiment, L-methionine, or a salt thereof, is present in thE~ formulation in an amour'lt of 
about 1.5 mg/ml. In another embodiment, l-methionine, or c1 salt thereof, is present in the 
formulation in an amount of about 2.0 mg/ml. In another embodiment, l-methionine, or a 
salt thereof, is present in the formulation in an amount of aibout 2.5 mg/ml. In another 
embodiment, L-methionine, or a salt thereof, is present in thE~ formulation in an amount of 
about 3.0 mg/ml. In another embodiment, l -methionine, or c1 salt thereof, is present in the 
formulation in an amount of about 3.5 mg/ml. In another embodiment, l-methionine, or a 
salt thereof, is present in the formulation in an amount of about 4.0 mg/ml. 

In a further embodiment, the aqueous formulation of the piresent invention comprises a 
compound of Formula (1), or a salt thereof, complexed with a Cu ion, about 10% (v/v) 
ethanol, about 0.9% (w/v) sodium chloride, about 0.06% gEmtisic acid, or a salt thereof, 
and about 2.5 mg/ ml l-methionine, or a salt thereof, wherein the formulation has a pH of 
about 6.0. In another embodiment, the aqueous formulabon of the present invention 
comprises a compound of Formula (I), or a salt thereof, connplexed with a Cu ion, about 
10% (v/v) ethanol, about 0.9% (w/ v) sodium chloride, not more than 0.056% gentisic acid, 
or a salt thereof, and about 2.5 mg/ ml L-methionine, or a salt thereof, wherein the 
formulation has a pH of about 6.0. In a further embodiment, tlhe aqueous formulation of the 
present invention comprises a compound of Formula (I), or a salt thereof, complexed with a 
Cu ion, about 10% (v/v) ethanol, about 0.9% (w/v) sodium chloride, 0.056% gent1sicacid, 
or a salt thereof, and about 2.5 mg/ml L-methionine, or a salt thereof, wherein the 
formulation has a pH of about 6.0. One skilled in the art would appreciate that the amount 
of the Formula (I)-Cu ion complex present in the aqueous formulation can be modified to 
suit varying needs. 

In a further embodiment, the aqueous formulation of the present invention comprises a 
compound of Formula (I), or a salt thereof, complexed with a 64Cu ion, about 10% (v/ v) 
ethanol, about 0.9% (w/v) sodium chloride, about 0.06% ge~ntisic acid, or a salt thereof, 
and about 2.5 mg/ml l-methionine, or a salt thereof, wherein the formulation has a pH of 
about 6.0. In an embodiment, the aqueous formulation of the present invention comprises a 
compound of Formula (I), or a salt thereof, complexed with a 64Cu ion, about 10% (v/v) 
ethanol, not more than 0.9% (w/ v) sodium chloride, not more than 0.056% gentisic acid, or 
a salt thereof, and about 2.5 mg/ml l-methionine, or ,a salt thereof, wherein the 
formulation has a pH of about 6.0. In a further embodiment, tlhe aqueous formulation of the 
present invention comprises a compound of Formula (I), or a salt thereof, complexed with a 
64Cu ion, about 10% (v/ v) ethanol, about 0.9% (w/v) sodium chloride, about 0.056% 
gentisic acid, or a salt thereof, and about 2.5 mg/ ml l-m,ethionine, or a salt thereof, 
wherein the formulation has a pH of about 6 .0. 

In a further embodiment, the aqueous formulation of the piresent invention comprises a 
compound of formula (I), or a salt thereof, complexed with a 67Cu ion, about 10% (v/ v) 
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ethanol, about 0.9% (w/v) sodium chloride, about 0.06% gentisic acid, or a salt thereof, 
and about 2.5 mg/ml l-methionine, or a salt thereof, wherein the formulation has a pH of 
about 6.0. In an embodiment, the aqueous formulation of the present invention comprises a 
compound of Formula (I), or a salt thereof, complexed with a 67Cu ion, about 10% (v/ v) 
ethanol, not more than 0.9% (w/ v) sodium chloride, not more than 0.056% gentisic acid, or 
a salt thereof, and about 2.5 mg/ml l-methionine, or .a salt thereof, wherein the 
formulation has a pH of about 6.0. In a further embodiment, tlhe aqueous formulation of the 
present invention comprises a compound of Formula (I), or a salt thereof, complexed with a 
67Cu ion, about 10% (v/v) ethanol, about 0.9% (w/v) sodium chloride, about 0.056% 
gentisic acid, or a salt thereof, and about 2.5 mg/ml L-methionine, or a salt thereof, 
wherein the formulation has a pH of about 6 .0. In a furthe~r embodiment, the aqueous 
formulation of the present invention comprises a compound o1' Formula (I), or a salt thereof, 
complexed with a 67Cu ion, about 10% (v/v) ethanol, about 0 .9% (w/ v) sodium chloride, 
about 0.056% gentisic acid, or a salt thereof, and about 2.5 mg/ ml l-methionine, or a salt 
thereof, wherein the formulation has a pH of about 6.0. 

In a further embodiment, the aqueous formulation of the present invention comprises a 
compound of Formula (I) as the acetate salt, complexed with a 64Cu ion, about 10% (v/v) 
ethanol, about 0.9% (w/v) sodium chloride, about 0.06% ge~ntisic acid, or a salt thereof, 
and about 2.5 mg/ ml L-methionine, or a salt thereof, wherein the formu lation has a pH of 
about 6.0. In another embodiment, the aqueous formulation of the present invention 
comprises a compound of Formula (I) as the acetate salt, complexed with a 64Cu ion, about 
10% (v/ v) ethanol, about 0.9% (w/ v) sodium chloride, about 0.056% gentisicacid, or a salt 
thereof, and about 2.5 mg/ ml l-methionine, or a salt thereof, wherein the formulation has 
a pH of about 6.0. In another embodiment, the aqueous formulation of the present 
invention comprises a compound of Formula (I) as the acetate, salt, complexed with a 64Cu 
ion, about 10% ethanol, about 0.9% (w/ v) sodium chloride, not more than 0.056% gentisic 
acid, or a salt thereof, and about 2.5 mg/ ml l-methionine, or a salt t hereof, wherein the 
formulation has a pH of about 6.0. 

In a further embodiment, the aqueous formulation of the piresent invention comprises a 
compound of Formula (I) as the acetate salt, complexed with a 67Cu ion, about 10% (v/v) 
ethanol, about 0.9% (w/v) sodium chloride, about 0.06% ge~ntisic acid, or a salt thereof, 
and about 2.5 mg/ ml L-methionine, or a salt thereof, wherein the formulation has a pH of 
about 6.0. In another embodiment, the aqueous formu lati.on of the present invention 
comprises a compound of Formula (I) as the acetate salt, complexed with a 67Cu ion, about 
10% (v/v) ethanol, about 0.9% (w/ v) sodium chloride, about 0.056% gentisicacid, or a salt 
thereof, and about 2.5 mg/ ml L-methionine, or a salt thereof, wherein the formulation has 
a pH of about 6.0. In another embodiment, the aqueous formulation of the present 
invention comprises a compound of Formula (I) as the acetatE?, sa lt, complexed wit h a 67Cu 
ion, about 10% ethanol, about 0.9% (w/v) sodium chloride, n,ot more than 0.056% gentisic 
acid, or a salt thereof, and about 2.5 mg/ ml l-methionine, or a salt thereof, wherein the 
formulation has a pH of about 6.0. 

According to the present invention, a formulation of a complex of 64Cu and a compound of 
Formula (I) may have a radiochemical purity of at least about 90% for a time of at least 45 
hours. This means that at least about 90% of the 64Cu radioisotope present in the 
formulation is complexed with the compound of Formula (I), o,r a salt thereof, for at least 45 
hours after preparation of the formulation. Where the 64Cu1 radioisotope present in the 
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formulation is not complexed with the compound of Formula 1(I), or a salt thereof, the 64Cu 
radioisotope may be present as a free 64Cu ion, or as part of a radiolysis product. 

In an embodiment, the radiochemical purity of a formulation of the present invention 
comprising a complex of 64Cu and a compound of Formula (I), or a salt thereof is about 909/o 
at a time of about 45 hours after preparation of the formulation. In another embodiment, 
the radiochemical purity of a formulation of the present invention comprising a complex of 
64Cu and a compound of Formula (I), or a salt thereof is abo,ut 91% at a time of about 45 
hours after preparation of the formulation. In another embodiment, the radiochemical purity 
of a formulation of the present invention comprising a complE?X of 64Cu and a compound of 
Formula (I), or a salt thereof is about 92% at a time of about 45 hours after preparation of 
the formulation. 

In another embodiment, the radiochemical purity of a formulation of the present invention 
comprising a complex of 64Cu and a compound of Formula (I), or a salt thereof is about 93% 
at a time of about 45 hours after preparation of the formulation. In another embodiment, 
the radiochemical purity of a formulation of the present invention comprising a complex of 
64Cu and a compound of Formula (I), or a salt thereof is abm.1t 94% at a time of about 45 
hours after preparation of the formulation. In another embodiment, the radiochemical purity 
of a formulation of the present invention comprising a complE?X of 64Cu and a compound of 
Formula (I), or a salt thereof is about 95% at a time of about 45 hours after preparation of 
the formulation. In another embodiment, the radiochemical IPUrity of a formulation of the 
present invention comprising a complex of 64Cu and a compound of Formula (I), or a salt 
thereof is about 96% at a time of about 45 hours after preparation of the formulation. In 
another embodiment, the radiochemica l purity of a formulation of the present invention 
comprising a complex of 64Cu and a compound of Formula (I), or a salt thereof is about 97% 
at a time of about 45 hours after preparation of the formulation. In another embodiment, 
the radiochemical purity of a formulation of the present invention comprising a complex of 
64Cu and a compound of Formula (I), or a salt thereof is abo1Jt 98% at a time of about 45 
hours after preparation of the formulation. In another embodirnent, the radiochemical purity 
of a formulation of the present invention comprising a complE~x of 64Cu and a compound of 
Formula (I), or a salt thereof is about 99% at a time of abo1,1t 45 hours after preparation of 
the formulation. 

In an embodiment, the radiochemical purity of a formulation of the present invention 
comprising a complex of 64C1,1 and a compound of Formula (I), or a salt thereof is about 99% 
immediately after pre pa ration of the formulation. In another embodiment, the radiochemical 
purity of a formulation of the present invention comprising a complex of 64Cu and a 
compound of Formula (1), or a salt thereof is about 99% after about 1 h after preparation of 
the formulation. In another embodiment, the radiochemical 1p1,1rity of a formulation of the 
present invention comprising a complex of 64Cu and a compound of Formula (I), or a salt 
thereof is about 99% after about 3 h after preparation of the formulation. In another 
embodiment, the radiochemical purity of a formulation of the present inventlon comprising a 
complex of 64Cu and a compound of Formula (I), or a salt theireof is about 99% after about 
6 h after preparation of the formulation. In another embodiment, the radiochemical purity of 
a formulation of the present invention comprising a cornple)< of 64Cu and a compound of 
Formula (I), or a salt thereof is about 99% after about 9 h after preparation of the 
formulation. In another embodiment, the radiochemical purity of a formulation of the 
present invention comprising a complex of 64Cu and a compound of Formula (I), or a salt 
thereof is about 99% after about 12 h after preparation of the formulation. In another 
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embodiment, the radiochemical purity of a formulation ofthe present invention comprising a 
complex of 64Cu and a compound of Formula (I), or a salt the,~eof is about 99% after about 
15 h after preparation of the formulation. In another embodiment, the radiochemical purity 
of a formulation of the present invention comprising a complE~x of 64Cu and a compound of 
Formula (I), or a salt thereof is about 99% after about 18 h after preparation of the 
formulation. In another embodiment, the radiochemical purity of a formulation of the 
present invention comprising a complex of 64Cu and a compound of Formula (I), or a salt 
thereof is about 99% after about 21 h after preparation of the formulation. In another 
embodiment, the radiochemical purity of a formulation of the present invention comprising a 
complex of 64Cu and a compound of Formula (I), or a salt the1-eof is about 99% after about 
24 h after preparation of the formulation. 

According to the present invention, a formulation of a complex of 67Cu and a compound of 
Formula (I) may also have a radiochemical purity of at least 90% for a time of at least 11 
hours. This means that at least about 90% of the 67Cu radioisotope present in the 
formulation is complexed with the compound of Formula (I), or a salt thereof, for at least 11 
hours after preparation of the formulation. Where the 67Cu1 radioisotope present in the 
formulation is not complexed with the compound of Formula 1(1 ), or a salt thereof, the 67Cu 
radioisotope may be present as a free 67Cu ion, or as part of a radiolysis product. 

In an embodiment, the radiochemical purity of a formulation of the present invention 
comprising a complex of 67Cu and a compound of Formula (I), or a salt thereof is about 90% 
at a time of about 11 hours after preparation of the formulation. In another embodiment, 
the radiochemical purity of a fo rmulation of the present invention comprising a complex of 
67Cu and a compound of Formula (I), or a salt thereof is abo1ut 91 % at a time of about 11 
hours after preparation of the formulation. In another embodiment, the radiochemical purity 
of a formulation of the present invention comprising a complE~x of 67Cu and a compound of 
Formula (I), or a salt thereof is about 92% at a time of about 11 hours after preparation of 
the formulation. In another embodiment, the radiochemical IPUrity of a formulation of the 
present invention comprising a complex of 67Cu and a compound of Formula (I), or a salt 
thereof is about 93% at a time of about 11 hours after prep,3ration of the formulation. In 
another embodiment, the radiochemical purity of a formulation of the present invention 
comprising a complex of 67Cu and a compound of Formula (I), or a salt thereof is about 94% 
at a time of about 11 hours after preparation of the formulation. In another embodiment, 
the radiochemical purity of a formulation of the present invention comprising a complex of 
67Cu and a compound of Formula (I), o r a salt thereof is abo,ut 95% at a time of about 11 
hours after preparation of the formulation. In another embodiment, the radiochemical purity 
of a formulation of the present invention comprising a complE~X of 67Cu and a compound of 
Formula (I), or a salt thereof is about 96% at a time of about 11 hours after preparation of 
the formulation. In another embodiment, the radiochemical IPUrity of a formulation of the 
present invention comprising a complex of 67Cu and a compound of Formula (I), or a salt 
thereof is about 97% at a time of about 11 hours after prep;3ration of the formulation . In 
another embodiment, the radiochemical purity of a formulation of the present invention 
comprising a complex of 67Cu and a compound of Formula (I), or a salt thereof is about 98% 
at a time of about 11 hours after preparation of the formulation. In another embodiment, 
the radiochemical purity of a formulation of the present invention comprising a complex of 
67Cu and a compound of Formula (I}, or a salt thereof is abotut 99% at a time of about 11 
hours after preparation of the formulation. 
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In an embodiment, the radiochemical purity of a formulation of the present invention 
comprising a complex of 67Cu and a compound of Formula (I), or a salt thereof is about 99% 
immediately after preparation of the formulation. In another embodiment, the radiochemical 
purity of a formulation of the present invention comprising a complex of 67Cu and a 
compound of Formula (I), or a salt thereof is about 99% after about 1 h after preparation of 
the formulation. In another embodiment, the radiochemical IPUrity of a formulation of the 
present invention comprising a complex of 67Cu and a compound of Formula (I), or a salt 
thereof is about 99% after about 3 h after preparation of the formulation. In another 
embodiment, the radiochemical purity of a formulation of the present invention comprising a 
complex of 67Cu and a compound of Formula (I), or a salt the1·eof is about 99% after about 
6 h after preparation of the formulation. In another embodiment, the radiochemical purity of 
a formulation of the present invention comprising a complei< of 67Cu and a compound of 
Formula (I), or a salt thereof is about 99% after about 9 h after preparation of the 
formulation. In another embodiment, the rad iochemical purity of a formulation of the 
present invention comprising a complex of 67Cu and a compound of Formula (I), or a salt 
thereof is about 99% after about 12 h after preparation of the formulation. In another 
embodiment, the radiochemical purity of a formulation of the present invention comprising a 
complex of 67Cu and a compound of Formula (I), or a salt the1·eof is about 99% after about 
15 h after preparation of the formulation . In another embodiment, the radiochemical purity 
of a formulation of the present invention comprising a complE~X of 67Cu and a compound of 
Formula (I), or a salt thereof is about 99% after about 18 h after preparation of the 
formulation. In another embodiment, the radiochemical purity of a formulation of the 
present invention comprising a complex of 67Cu and a compound of Formula (I), or a salt 
thereof is about 99% after about 21 h after preparation of the formulation. In another 
embodiment, the radiochemical purity of a formulation of the present invention comprising a 
complex of 67Cu and a compound of Formula (I), or a salt theireof is about 99% after about 
24 h after preparation of the formulation. 

Preparation of an aqueous formulation of the present iinvention 
The compound of Formula (I), or a salt thereof, complexed with a Cu ion may be provided 
by mixing a compound of Formula (I), or a salt thereof, with a solution of a Cu ion in the 
presence of a buffering solution. The solution may then befilteired and subsequently washed 
to provide the formulation comprising a compound of Formula (I), or .a salt thereof, 
complexed with a Cu ion. Accordingly, the present invention provides a process for 
preparing an aqueous formulation comprising a compound of Formula (I) complexed with a 
Cu ion, the method comprising the steps of: 

i) preparing a buffering solution of an acetate salt, wherein the buffering solution 
further comprises ethanol and gentisic acid or a salt thereof; 

ii) dissolving a compound of Formula (I), or a salt thereof, in the bufferfng solution 
obtained from step i); 

iii) adding a solution of a Cu ion to the solution obtained from step ii); 
iv) filtering the solution obtained from step iii) on to a stationary phase; and 
v) washing the stationary phase of step iv) with etha1nol and saline; 

to recover an aqueous formulation comprising a compound of Formula (I), or a salt thereof, 
complexed with a Cu ion. 

The buffering solution may be a solution of ammonium acetate. Alternatively, the buffering 
solution may be a solution of sodium acetate. A buffering solultion employing an acetate salt 
is used to maintain the pH in a range that allows for maximum and rapid complexation of a 
compound of Formula (I), or a salt thereof, with a Cu ion .. The buffering solution may 
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comprise an aqueous solution of ammonium acetate at a concentration of between about 
0.08 to about 0.12 mol/l. In an embodiment, the buffering solution comprises an aqueous 
solution of ammonium acetate at a concentration of about 0.08 mol/L. In another 
embodiment, the buffering solution comprises an aqueous solution of ammonium acetate at 
a concentration of about 0.09 mol/L In another embodiment, the buffering solution 
comprises an aqueous solution of ammonium acetate at a con,centration of about 0.1 mol/L. 
In another embodiment, the buffering solution comprises an aqueous solution of ammonium 
acetate at a concentration of about 0.11 mol/l. In anotheir embodiment, the buffering 
solution comprises an aqueous solution of ammonium acetate at a concentration of about 
0.12 mol/l. In a preferred embodiment, the buffering soliution comprises an aqueous 
solution of 0.1 mol/L. 

The buffering solution also comprises ethanol as a component. As previously described, the 
ethanol may be anhydrous or may be previously subjected to drying procedures known in 
the art. The buffering solution may comprise ethanol at a concentration of between about 3 
to about 11 % (v/v). In an embodiment, the buffering solution comprises ethanol at a 
concentration of about 3% (v/v). In another embodiment, the! buffering solution comprises 
ethanol at a concentration of about 3.5% (v/v). In anothe1r embodiment, the buffering 
solution comprises ethanol at a concentration of about 4% (v/v). In another embodiment, 
the buffering solution comprises ethanol at a concentration of about 4.5% (v/ v). In another 
embodiment, the buffering solution comprises ethanol at a concentration of about 5% (v/ v). 
In another embodiment, the buffering solution comprises e1thanol at a concentration of 
about 6% (v/v). In another embodiment, the buffering solution comprises ethanol at a 
concentration of about 7% (v/ v). In another embodiment, the! buffering solution comprises 
ethanol at a concentration of about 8% (v/ v). In another embodiment, the buffering solution 
comprises ethanol at a concentration of about 9% (v/v). In another embodiment, the 
buffering solution comprises ethanol at a concentration of about 10% (v/ v). In another 
embodiment, the buffering solution comprises ethanol at a concentration of about 10% 
(v/v). In another embodiment, the buffering solution comprises ethanol at a concentration 
of about 11 % (v/v). In a preferred embodiment, the buffering1 solution comprises ethanol at 
a concentration of about 10% (v/ v). 

The buffering solution also comprises gentisic acid, or a salt thereof, as a component. As 
previously described, salts of gentisic acid may include the sodium salt or the sodium salt 
hydrate. Other salts of gentisic acid are also contemplated. The buffering solution may 
comprise sodium gentisate at a concentration of between about 0.1 to about 0.55% (w/ v). 
In an embodiment, the buffering solution comprises sodium gentisate at a concentration of 
about 0.1% (w/ v). In another embodiment, the buffering solution comprises sodium 
gentisate at a concentration of about 0.15% (w/ v) . In anothE~r embodiment, the buffering 
solution comprises sodium gentisate at a concentration of albout 0.2% (w/ v). In another 
embodiment, the buffering solution comprises sodium gentisate at a concentration of about 
0.25% (w/ v). In another embodiment, the buffering solution comprises sodium gentisate at 
a concentration of about 0.3% (w/ v). In another embodiment, the buffering solution 
comprises sodium gentisate at a concentration of about 0.35% (w/v). In another 
embodiment, the buffering solution comprises sodium gentlsate at a concentration of about 
0.4% (w/ v). In another embodiment, the buffering solution comprises sodium gentisate at a 
concentration of about 0.45% (w/ v). In another embodiment, the buffering solution 
comprises sodium gentisate at a concentration of about 0.5% (w/ v) , In another 
embodiment, the buffering solution comprises sodium gentisate at a concentration of about 
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0.55% (w/v). In a preferred embodiment, the buffering solution comprises sodium 
gentisate at a concentration of about 0.228% (w/v). 

According to an embodiment of the present invention, th,e buffering solution may be 
prepared by mixing ethanol and gentisic acid, or a salt thereof, with an aqueous solution of 
ammonium acetate. The buffering solution may be prepared by sequentially adding ethanol 
and gentisic acid, or a salt thereof, to the aqueous solutic1n of ammonium acetate, or 
alternatively, the ethanol and gentisic acid, or a salt thereof, may be added to the solution 
of ammonium acetate together. In an embodiment of the pre!sent invention, the buffering 
solution comprises ammonium acetate at a concentration of ;;;1bout 0.1 M, with ethanol at a 
concentration of about 4-11 % (v/v) and gentisic acid, or a salt thereof, at a concentration of 
about 0.5% (w/ v). 

According to an embodiment of the present invention, a compound of Formula (I), or a salt 
thereof, is mixed with a buffering solution of aqueous ammonium acetate comprising 
ethanol and gentisic acid, or a salt thereof. The compound of Formula (I) or a salt thereof, 
may be obtained as a solid. In an embodiment, the compound of Formula (I) or a salt 
thereof, is obtained as a lyophilised powder. In an embodiment, the compound of Formula 
(I) or a salt thereof, obtained as a lyophilised powder is mixetd with a buffering solution of 
aqueous ammonium acetate comprising ethanol and gentisic: acid or a sa lt thereof. In an 
embodiment, about 15 µg to about 65 µg of the compound of Formula (I) or a salt thereof, 
as a lyophilised powder is mixed with a buffering solution of aqueous ammonium acetate 
comprising ethanol and gentisic acid or a salt thereof. In another embodiment, about 15 µg 
of the compound of Formula (I) or a salt thereof, as a lyophilised powder is mixed with a 
buffering solution of aqueous ammonium acetate comprising ethanol and gentisic acid or a 
salt thereof. In another embodiment, about 20 µg of the compound of Formula (I) or a salt 
thereof, as a lyophilised powder is mixed with a buffering sollution of aqueous ammonium 
acetate comprising ethanol and gentisic acid, or a salt themof. In another embodiment, 
about 25 µg of the compound of Formula (I), or a salt there,of, as a lyophilised powder is 
mixed with a buffering solution of aqueous ammonium acetate comprising ethanol and 
gentisic acid, or a salt thereof. In another embodiment, about 30 µg of the compound of 
Formula (1), or a salt thereof, as a lyophil ised powder is mixe!d with a buffering solution of 
aqueous ammonium acetate comprising ethanol and gentisic acid, or a salt thereof. In 
another embodiment, about 35 µg of the compound of Formula (I), or a salt thereof, as a 
lyophilised powder is mixed with a buffering solution of i:iqueous ammonium acetate 
comprising ethanol and gentisic acid, or a salt thereof. In another embodiment, about 40 µg 
of the compound of Formula (I), or a salt thereof, as a lyophilised powder is mixed with a 
buffering solution of aqueous ammonium acetate comprising 1:!thanol and gentisic acid, or a 
salt thereof. In another embodiment, about 45 µg of the compound of Formula (I), or a salt 
thereof, as a lyophilised powder is mixed with a buffering sollution of aqueous ammonium 
acetate comprising ethanol and gentisic acid, or a salt then:!of. In another embodiment, 
about SO µg of the compound of Formula (I), or a salt thereof, as a lyophilised powder is 
mixed with a buffering solution of aqueous ammonium acetate comprising ethanol and 
gentisic acid, or a salt thereof. In another embodiment, about 55 µg of the compound of 
Formula (I), or a salt thereof, as a lyophilised powder is mixe!d with a buffering solution of 
aqueous ammonium acetate comprising ethanol and gentisic acid, or a salt thereof. In 
another embodiment, about 60 µg of the compound of Formtula (I), or a salt thereof, as a 
lyophillsed powder is mixed with a buffering solution of aqueous ammonium acetate 
comprising ethanol and gentisic acid, or a salt thereof. In another embodiment, about 65 µg 
of the compound of Formula (I), or a salt thereof, as a lyophilised powder is mixed with a 
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buffering solution of aqueous ammonium acetate comprising E~thanol and gentisic acid, or a 
salt thereof. 

A solution of a Cu ion is added to the mixture of a compound of Formula (I), or a salt 
thereof, and the buffering solution of aqueous ammonium aoetate comprising ethanol and 
gentisic acid, or a salt thereof, and is allowed to stand for a time. 

In an embodiment, the solution of a Cu ion is a solution of a Cu salt. In another 
embodiment, the solution of a Cu ion is a solution of a chloride salt containing copper. In 
another embodiment, the solution of a Cu ion is a solution of a copper(II) chloride salt . In 
another embodiment, the solution of a Cu ion is a solution of a copper salt containing a 6°Cu 
radioisotope. In another embodiment, the solution of a Cu ion is a solution of a chloride salt 
containing a 61Cu radioisotope. In another embodiment, the solution of a Cu ion is a solution 
of a chloride salt containing a 64Cu radioisotope. In another e:mbodiment, the solution of a 
Cu ion is a solution of a chloride salt containing a 67Cu radioisotope. In another embodiment, 
the solution of a Cu ion is a solution of a radioactive copper(II) chloride salt. In another 
embodiment, the solution of a Cu ion is a solution of a copper(II) chloride salt, wherein the 
copper is the 61Cu isotope. In another embodiment, the solution of a Cu ion is a solution of a 
copper(II) chloride salt, wherein the copper is the 64Cu isotope?. In another embodiment, the 
solution of a Cu ion is a solution of a copper(II) chloride salt, wherein the copper is the 67Cu 
isotope. In another embodiment, the solution of Cu ion is a solution of [ 61Cu]CuCl2 . In 
another embodiment, the solution of a Cu ion is a solutio1n of [64Cu]CuCl 2• In another 
embodiment, the solution of Cu ion is a solution of [ 67Cu]CuCl2 • 

The solution of a Cu ion is provided as an aqueous solution. The Cu ion may be provided in 

an aqueous solution of hydrochloric acid . In an embodiment, the Cu ion is provided in a 
solution of between about 0.01 to about 0 .1 mol/L hydrochloric add. In an embodiment, the 
Cu ion is provided in a solution of about 0 .01 mol/L hvdrochloric acid. In another 
embodiment, the Cu ion is provided in a solut1on of about 0 .02 mol/L hydrochloric acid. In 
another embodiment, the Cu ion is provided in a solution of about 0 .05 mol/L hydrochlor ic 
acid. In another embodiment, the Cu ion is provided in a solution of about 0.075 mol/L 
hydrochloric acid. In another embodiment, the Cu ion is provided in a solution of about 0.1 
mol/L hydrochloric acid. In a preferred embodiment, the Cu ion is provided as [64Cu]CuCl2 in 
a solution of about 0 .05 mol/ L hydrochloric acid. In another p referred embodiment, the Cu 
ion is provided as [ 67Cu]CuC'2 in a solution of about 0.05 mol/L hydrochloric acid. 

The solution of a 64Cu-radioisotope is provided as an aqueous :solution with a radioactivity of 
between about 750 to about 3500 MBq. In an embodiment, the radioactivity of the 64Cu
radioisotope solution is about 750 MBq. In another embodiment, the radioactivity of the 
64Cu-radioisotope solution is about 1000 MBq. In another embodiment, the radioactivity of 
the 64Cu-radioisotope solution is about 1250 MBq. In another t~mbodiment, the radioactivity 
of the 64Cu-radioisotope solution is about 1500 MBq. In another embodiment, the 
radioactivity of the 64Cu-radioisotope solution is about 1750 MBq. In another embodiment, 
the rad ioactivity of the 64Cu-radioisotope soluti on is ab1out 2000 MBq. In another 
embodiment, the radioactivity of the 64Cu- radioisotope solution is about 2250 MBq. In 
another embodiment, the radioactivity of the 64Cu-radtoisotop1e solution is about 2500 MBq. 
In another embodiment, the radioactivity of the 64Cu-radiois.otope solution Is about 2750 
MBq. In another embodiment, the radioactivity of the 64Cu-radioisotope solution is about 
3000 MBq. In another embodiment , the radioactivity of the 64Cu- radioisotope solution is 
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about 3250 MBq. In another embodiment, the radioactivity of the 64Cu-radioisotope is about 
3500 MBq. 

The solution of a 67Cu-radioisotope is provided as an aqueous !Solution with a radioactivity of 
between about 1000 to about 5000 MBq. In an embodiment, the radioactivity of the 67Cu
radioisotope is about 1000 MBq. In another embodiment, t:he radioactivity of the 67Cu
radioisotope is about 1500 MBq. In another embodiment, the radioactivity of the 67Cu
radioisotope is about 2000 MBq. In another embodiment, the radioactivity of the 67Cu
radioisotope is about 2500 MBq. In another embodiment, the radioactivity of the 67Cu
radioisotope is about 3000 MBq. In another embodiment, the radioactivity of the 67Cu
radioisotope is about 3500 MBq. In another embodiment, the radioactivity of the 67Cu
radioisotope is about 4000 MBq. In another embodiment, the radioactivity of the 67Cu
radioisotope is about 4500 MBq. In another embodiment, the radioactivity of the 67Cu
radioisotope is about 5000 MBq. 

A mixture of a Cu ion, a compound of Formula (I), or a salt thereof, and the buffering 
solution of aqueous ammonium acetate comprising ethanol and gentisic acid, or a salt 
thereof, may be allowed to stand at room temperature. ThE~ mixture may be allowed to 
stand with stirring, alternatively, the mixture is allowed to stand without stirring. The 
mixture may be allowed to stand for a time between about 5 to about 25 minutes. In an 
embodiment, the mixture of a Cu ion, a compound of Formula (I), or a salt thereof, and the 
buffering solution of aqueous ammonium acetate comprisin~J ethanol and gentisic acid is 
allowed to stand without stirring for about 5 minutes. In anotlher embodiment, the mixture 
of a Cu ion, a compound of Formula (I), or a salt thereof, :and the buffering solution of 
aqueous ammonium acetate comprising ethanol and gentisic acid is allowed to stand without 
stirring for about 10 minutes. In another embodiment, the mii<t:ure of a Cu ion, a compound 
of Formula (I), or a salt thereof, and the buffering solution of aqueous ammonium acetate 
comprising ethanol and gentisic acid is allowed to stand without stirring for about 15 
minutes. In another embodiment, the mixture of a Cu ion, a compound of Formula (I), or a 
salt thereof, and the buffering solution of aqueous ammonium acetate comprising ethanol 
and gentisic acid is allowed to stand without stirring for about 20 minutes. In another 
embodiment, the mixture of a Cu ion, a compound of Formula (I), or a salt thereof, and the 
buffering solution of aqueous ammonium acetate comprisin9 ethanol and gentisic acid is 
allowed to stand without stirring for about 25 minutes. In a preferred embodiment, the 
mixture of a Cu ion, a compound of Formula (I), or a salt themof, and the buffering solution 
of aqueous ammonium acetate comprising ethanol and gentisic acid is allowed to stand 
without stirring for about 15 minutes. In another preferred embodiment, the mixture of a 
64Cu-radioisotope, a compound of Formula (I), or a salt thereof, and the buffering solution 
of aqueous ammonium acetate comprising ethanol and gentisic acid is allowed to stand 
without stirring for about 20 minutes. 

According to another embodiment of the present invention, the mixture of a Cu ion, a 
compound of Formula (I), or a salt thereof, and the buffering solution of aqueous 
ammonium acetate comprising ethanol and gentisic acid, or a salt thereof, is filtered. The 
mixture may be Filtered to remove the acetate salt that may remain in the solution. The 
mixture may be filtered through a solid phase extraction process. The mixture may be 
filtered through a solid phase extraction process, where the stationary phase of the solid 
phase extraction cartridge retains the compound of Formula (I), or a salt thereof, 
complexed with a Cu ion, any compound of Formula (I), or a salt thereof, that is not 
complexed and some gentisic acid in the form of a salt that is present, such as sodium 
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gentisate. As used herein, the term ''stationary phase" refers to a resin-like material that is 
held within the solid phase extraction cartridge and allows for the separation of compounds 
based on their polarity. 

The solid phase extraction process as described herein may use a reverse-phase stationary 
phase. As used herein, the term "reverse-phase" in relation to, a stationary phase refers to a 
stationary phase that is hydrophobic in nature, such that lthe stationary phase has an 
affinity for hydrophobic or uncharged molecules. Examples of a reverse-phase stationary 
phase may include Phenomenex Strata-X 33u Polymeric Reversed Phase, Waters tC18 or 
Waters C18. Other similar stationary phases may be used. ,~s the solid phase extraction 
process uses a reverse-phase stationary phase, the ammonium acetate from the buffering 
solution, any free Cu ions and the majority of the remaining gentisic acid or its salt is not 
retained by the stationary phase and these components are ,discarded. 

In an embodiment, the mixture of a Cu ion, a compound of Formula (I) and the buffering 
solution of aqueous ammonium acetate is filtered through a sa,lid phase extraction cartridge. 
In an embodiment, the mixture of a Cu ion, a compound of Formula (I) and the buffering 
solution of aqueous ammonium acetate, is filtered through a s,olid phase extraction cartridge 
with a reverse-phase stationary phase. In an embodiment, the ammonium acetate and 
gentisic acid from the buffering solutlon is removed by a solid phase extraction cartridge 
with a reverse-phase stationary phase. In an embodiment, the compound of Formula (I) 
complexed with a Cu ion is retained by a solid phase extraction cartridge with a reverse
phase stationary phase. In a preferred embodiment, the mixture of a 64Cu-radioisotope, a 
compound of Formula (I) and the buffering solution of aqueous ammonium acetate is 
filtered through a solid phase extraction cartridge with a reverse-phase stationary phase. In 
a preferred embodiment, the compound of Formula (I) comple~ed with a 64Cu ion is retained 
by a solid phase extraction cartridge with a reverse-phase ·stationary phase. In another 
preferred embodiment, the mixture of a 67Cu-radioisotope, a compound of Formula (I) and 
the buffering solution of aqueous ammonium acetate is filtered through a solid phase 
extraction cartridge with reverse-phase stationary phase. In another preferred embodiment, 
the compound of Formula (I) complexed with a 67Cu ion iis retained by a solid phase 
extraction cartridge with a reverse-phase stationary phase. 

The compound of Formula (I) complexed with a Cu ion is eluted from the solid phase 
extraction cartridge containing the stationary phase by washing with a solvent. As the solid 
phase extraction cartridge contains a reverse-phase stationary phase, eluting the compound 
of Formula (I) complexed with a Cu ion requires washing ,of the stationary phase with 
ethanol, saline and/or another solvent. In an embodiment:, the solid phase extraction 
cartridge is washed with ethanol to elute the compound of Formula (I) complexed with a Cu 
ion. In another embodiment, the solid phase extraction cartridge is washed with saline to 
elute the compound of Formula (I) complexed with a Cu ion. In another embodiment, the 
solid phase extraction cartridge is washed with ethanol and sa1line to elute the compound of 
Formula (I) complexed with a Cu ion. In a preferred embodim1:nt, the solid phase extraction 
cartridge is washed with ethanol and saline sequentially to el1~te the compound of Formula 
(I) complexed with a Cu ion. tn a preferred embodiment, the solid phase extraction 
cartridge is washed with ethanol and saline sequentially to provide the formulation of the 
present Invention. In a preferred embodiment, the solid phase extraction cartridge is 
washed with ethanol and saline sequentially to elute the compound of Formula (I) 
complexed with a Cu ion and any retained components, such as gentisic add or its salt. 
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As discussed above, the present inventors have found that formulations of Formula (I) 
complexed with a Cu ion further comprising L-methionine show even greater stability 
towards radiolysis. In another preferred embodiment, the soliid phase extraction cartridge is 
washed with ethanol and saline sequentially to elute the~ compound of Formula (1) 
complexed with a Cu ion and gentisic acid, or a salt thereof, into a solution of L-methionine 
in saline. In another preferred embodiment, the solid phase eixtraction cartridge is washed 
with ethanol and saline sequentially to elute the compound of Formula (I) complexed with a 
Cu ion, ammonium acetate and gentisic acid, or a salt thereof, into a solution of L
methionine in saline. In another preferred embodiment, t he concentration ofl-methionine in 
the sa line solution into which the solid phase extraction cartridge is washed is about 2.5 
mg/ml. In another preferred embodiment, the solid phase extraction cartridge is washed 
with ethanol and saline sequentially to provide a formulation of the present invention. 

A person ski lled in the art would understand that the excipients of the formulation include 
the solvent that is used to elute the compound of Formula (I) 1::omplexed with a Cu ion from 
the stationary phase, and that the amount of each solvent us1:!d is related to the amount of 
each excipient in the formulations of the present invention. 

A person skilled in the art would understand that the present disclosure provides a manual 
process for producing a formulation according to the present invention. A person skilled in 
the art would understand that the steps described herein may be automated, by using a 
suitable automated radiosynthesis module, in order to obtain ,a formulation according to the 
present invention. 

The present inventors have found that the formulations di1sclosed herein have greater 
stability and show reduced radiolysis in light of the higher starting radioactivity. This 
enhanced stability may be attributed to the increased iradiochemical purity of the 
formulation at a given radioactivity. The stability of the formuli:itions of the present invention 
may be observed for a time of up to 45 hours post-manufacture for a formulation of 64Cu
SARTATE and up to 11 hours post-manufacture for a formulation of 67Cu-SARTATE. Where 
the formulations of the present invention are used for the purposes of treatment or therapy, 
the greater stability may mean that doses for multiple patients at multiple remote locations 
can be prepared at the same time at a single facility. This may mean that resources for 
manufacture are required at a single facility, rather than at multiple facilities, and greater 
efficiency in production of the formulations may be achieved. Where the formulations of the 
present invention are used for imaging purposes, further advantages may be provided since 
the clinical imaging sites can receive a dosage form that is ready to inject. This may be 
particularly advantageous for clinical sites where dedicated radiopharmaceutical production 
facilities do not exist. 

The formulations of the present invention comprise a ligand-radioisotope complex, where 
the ligand is a compound of Formula (I), or a salt thereof. The~ compound of Formula (I), or 
a salt thereof, and the radioisotope may be supplied in separate containers. Alternatively, 
the compound of Formula (I), or a salt thereof, and the radioisotope may be supplied 
together as a ligand-radioisotope complex. 

The container consisting of the compound of Formula (I), or a salt thereof, may provide the 
compound of Formula (I), or a salt thereof, as a lyophilised powder. The container may be 
provided at a temperature of between -20 °C and 20 °C. 
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The formulations may be provided as a kit comprising a container of the radioisotope and a 
separate container with the ligand and instructions for making the aqueous formulation of 
the present invention. In an embodiment, the kit of the pr-esent invention comprises a 
container providing a solution of a 64Cu radioisotope and a se~parate container providing a 
compound of Formula (I), or a salt thereof. The container pr,oviding the radioisotope may 
contain a solution of a metal salt where the metal is a radiornuclide. 

In an embodiment, a kit of the present invention comprises a container with a solution of a 
64Cu radioisotope. In a further embodiment, a kit of the present invention comprises a 
container with a solution of a copper salt containing a 64Cu radioisotope. In another 
embodiment, a kit of the present invention comprises a container with a solution of a 
chloride salt containing a 64Cu radioisotope. In another emb,odiment, a kit of the present 
invention comprises a container with a solution of a radioactive copper(II) chloride salt. In 
another embodiment, a kit of the present invention comprises a container with a solution of 
a copper(II) chloride salt, wherein the copper ion is the 64Cu isotope. In another 
embodiment, a kit of the present invention comprises a 1container with a solution of 
[
64Cu)CuCl2 • 

In an embodiment, a kit of the present invention comprises ,3 container with a solution of 
67Cu radioisotope. In another embodiment, a kit of the present invention comprises a 
container with a solution of a copper salt containing a 67Cu radioisotope. In another 
embodiment, a kit of the present invention comprises a container with a solution of a 
chloride salt containing a 67Cu radioisotope. In another emb,odiment, a kit of the present 
invention comprises a. container with a solution of a radioactive copper(II) chloride salt . In 
another embodiment, a kit of the present invention comprises a container with a solution of 
a copper(II) chloride salt, wherein the copper ion is the 67Cu isotope. In another 
embodiment, a kit of the present invention comprises a ,container with a solution of 
[

67Cu]CuCl2. 

The solution of the radioisotope is typically provided as an aqueous solution. In an 
embodiment, a kit of the present invention provides a radioisotope in the form of an 
aqueous solution. In a further embodiment, a kit of the present invention provides a 
radioisotope in the form of an acidic aqueous solution. In another embodiment, a kit of the 
present invention provides a radioisotope as a solution in hydr,ochloric acid. The radioisotope 
may be provided as a solution in hydrochloric acid at a concentration of between about 0.01 
and about 0.1 mol/l. 

In an embodiment, a kit of the present invention comprises a container with a solution of 
[

64Cu]CuCl2 in hydrochloric acid. In an embodiment, a kit of the present invention comprises 
a container with a solution of [ 64Cu]CuCl2 in hydrochloric acid, wherein the hydrochloric acid 
is at a concentration of about 0.02 rnol/L. In an embodiment, a kit of the present invention 
comprises a container with a solution of [ 64Cu)CuCl2 in hydrochloric acid, wherein the 
hydrochloric acid is at a concentration of about 0.05 mol/L. Ir1 an embodiment, a kit of the 
present invention comprises a container with a solution of [ 64Cu]CuC'2 in hydrochloric acid, 
wherein the hydrochloric acid is at a concentration of about 0.1 mol/L. 

In an embodiment, a kit of the present invention comprises a container with a solution of 
[

67Cu]CuC'2 In hydrochloric acid. In another embodiment, a kit of the present invention 
comprises a container with a solution of [ 67Cu]CuC'2 In hydrochloric acid, wherein the 
hydrochloric acid is at a concentration of about 0.02 rnol/L. In another embodiment, a kit of 
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the present invention comprises a container with a solution of (67Cu]CuC'2 in hydrochloric 
acid, wherein the hydrochloric acid is at a concentration of about 0.05 mol/L. In another 
embodiment, a kit of the present invention comprises a ,container with a solution of 
[

67Cu]CuCl 2 in hydrochloric acid, wherein the hydrochloric acicl is at a concentration of about 
0.1 moljl. 

The kit may further comprise a container consisting of ethanol, sodium chloride and gentisic 
acid in a buffered solution. This container may provide ethanol, sodium chloride and gentisic 
acid in an aqueous solution, or alternatively, the container may consist only of ethanol, 
sodium chloride and gentisic acid. I n an embodiment, the kit comprises a container 
consisting of ethanol, sodium chloride and gentisic acid, or a salt thereof, in an ammonium 
acetate buffering solution. 

The kit may also comprise a container consisting of ethanol, sodium chloride, gentisic acid, 
or a salt thereof, and L-methionine, or a salt thereof, in a buffe~red solution. The container of 
the kit may provide ethanol, sodium chloride, gentisic aciid or a salt thereof, and L
methionine or a salt thereof in an aqueous solution, or alte,rnatively, the container may 
consist only of ethanol, sodium chloride, gentisic acid or a salt thereof and L-methionine or a 
salt thereof. In an embodiment, the kit comprises a container consisting of ethanol, sodium 
chloride, gentisic acid, or a salt thereof, and L-methionin,e, or a salt thereof. In an 
embodiment, the kit comprises a container consisting of ethanol, sodium chloride, gentisic 
acid, or a salt thereof, and L-methionine, or a salt thereof, in an ammonium acetate 
buffering solution. 

Uses of a formulation of the present invention 
Formulat ions of the present invention may be particularly useful for the purposes of 
diagnosis and treatment in medicine. Complexes with a lioand bearing an appropriate 
targeting fragment can be used to locate specific tissue types. For such complexes to be 
considered suitable for use in in vivo diagnosis and treatment, the complex must d isplay 
appropriate kinetic, stability and clearance properties under physiological conditions, in 
addition to the requisite solubility and stability properties of the complex in solution. As used 
herein, the term "complex" may relate to a ligand-metal ion complex, where the metal ion is 
a radioactive isotope or alternatively, the metal ion is a non-radioactive isotope. 

Accordingly, the present invention provides a method for radioimaging, a method for 
diagnosing a disease in a subject or a method for therapy of a d isease in a subject, 
comprising administering to the subject an effective amount of a formulation as defined 
herein . The present inventors have found that t he formulations of the present invention may 
be used in a method for radioimaging, a method for diagnosin!g or a method for therapy of a 
cancer. 

As used herein the term "cancer" broadly encompasses a class of neoplastic diseases 
characterised with abnormal cell growth w ith the potential to invade or spread to other parts 
of the body. These are to be contrasted with benign tumours, which do not spread to other 
parts of the body and therefore the definition as used herein includes all malignant 
(cancerous) disease states. The term therefore encompasses the treatment of tumours. 

Accordingly, the term "tumour" is used generally to define anv malignant cancerous or pre
cancerous cell growth, and may include leukemias, but is particularly directed to solid 
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tumours or carcinomas such as melanomas, colon, lung, ovarian, skin, breast, pancreas, 
pharynx, brain, prostate, CNS, and renal cancers (as well as other cancers). 

Somatostatin receptors, especially SSTR2, are also highly expressed at the plasma 
membrane of certain tumours and cancers, including pancreatic, gastrointestinal and 
pulmonary neuroendocrine tumours (NETs), pituitary adeinomas, breast carcinomas, 
meningiomas, neuroblastomas, medulloblastomas, phaeochromocytomas and 
paragangliomas. The presence of somatostatin receptors on such tumours has led to the 
development and clinical application of stable somatostatin receptors, e.g. compounds 
bearing an octreotate motif. The present inventors have found that a complex of a 
compound of Formula (I) and a Cu ion, as found in the formulations of the present 
invention, has shown particular utility in binding to somatostatin receptors and in particular, 
somatostatin receptors of subtype 2 and subtype 5. In certain embodiments, the 
formulation may be used in the radioimaging, the diagnosis or the treatment of a cancer 
where the somatostatin receptor is expressed or highly expn:ssed. 

The formulations of the present invention comprise a compounid of Formula (I) containing an 
octreotate motif, which is analogous to octreotide, a clinically useful analogue of 
somatostatin. Somatostatin is released by neuroendocrine cel ls of the gastrointestinal tract 
and acts through 5 somatostatin receptor subtypes (SSTR1. to 5). Given the analogous 
nature of the octreotate motif to octreotide, the compounds 1jf formula (I) may localise at 
and bind to particular sites where somatostatin receptors are present. Similarly, a 
compound of Formula (I) complexed with a Cu ion may also !localise and bind to the same 
sites. 

The radioisotope-ligand complex of the present invention may· comprise a radioisotope such 
as 64Cu. The 64Cu isotope has a half-life of approximately 12 .7 hours and decays by both 
positron emission and beta decay, which makes the use of a 64Cu-labelled complex suitable 
for use in various modes of radioimaging. In particular, the d,ecay characteristics and half
life of 64Cu make this radioisotope a favourable choice f1or use in positron emission 
tomography (PET) and single-photon emission computed tomography (SPECT). The 
radioisotope-ligand complex of the present invention may comprise a radioisotope such as 
61Cu. The 61Cu isotope has a half-life of approximately 3 hours and decays by positron 
emission, which makes the use of a 61Cu-labelled complex suitable for use in various modes 
of radioimaging. The radioisotope-ligand complex of the present invention may also 
comprise a rad ioisotope such as 67Cu. The 67Cu isotope has a half-life of approximately 61.8 
hours and decays by beta emission, which makes the usei of a 67Cu-labelled complex 
suitable for use in SPECT imaging. The 67Cu-labelled comple>c: may also be suitable for use 
as a radiotherapy treatment. 

The administration of an effective amount of a formulation comprising a compound of 
Formula (I) and a Cu radioisotope, such as 6°Cu, 61Cu, 64Cu or 67Cu, may lead to the binding 
of the complex of the compound of Formula (I) and the Cu radioisotope to somatostatin 
receptors. Where the somatostatin receptors are expressed on the surface of a tumour, the 
complex of a compound of Formula (I) and a Cu ion may bind to the sornatostatln receptors. 
In an embodiment, the present invention provides a method for radioirnaging, comprising 
administering to the subject a formulation comprising a compound of Formula (I) and a Cu 
ion. In an embodiment, a formulation comprising a compouncj of Formula (I) and a 64Cu or 
67Cu ion may be used in a method for radioimaging. Monitoring of a subject to which a 
formulation comprising a compound of Formula (I) and a Cu n:idioisotope was administered 
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by PET or SPECT, for example, allows for the visualisation and subsequent detection of 
tumour sites. The visualisation information obtained by radioimaging may provide 
information in relation to the location of any such tumour sites. Monitoring of the subject to 
which the radiolabelled complex was administered by SPECT, for example, allows for the 
visualisation and subsequent detection of tumour sites. This provides information in relation 
to the location of the tumours, where present. Repeated ima9ing at later timepoints allows 
for monitoring clearance of the radioisotope-ligand compleix, which enables dosimetry 
estimates to be calculated. A person skilled in the art would uinderstand that the amount to 
be administered in order to facilitate radioimaging may vary and will subsequently depend 
on the nature of the subject and the intended site of imagin9. 

In order for the complex to be suitable for radioimaging purposes, the radioisotope-ligand 
complex must display sufficient metabolic stability, i.e. that the complex remains intact with 
the radioisotope bound to the ligand, for a requisite time. The: present invention provides a 
complex of a compound of Formula (I) and 64Cu that remains intact for up to 45 hours, as 
evidenced by the absence of radioisotope loss and metabolic decomposition. 

The formulations of the present invention may be administere,d to a subject for the purposes 
of radioimaging, diagnosis or therapy. Administration is lby a parenteral route, with 
administration by intravenous injection preferred. Alternatively, the formulations of the 
present invention may be given by intraarterial or other mutes, for delivery into the 
systemic circulation. The subject to which the formulation is administered is then placed into 
a PET scanner and images showing the localisation of the radi+oisotope-ligand complex, and 
subsequently location of any tumours, are obtained. This tlhen allows for diagnosis and 
detection of tumours. Alternatively, a sample (for example, a lblood or a tissue sample) that 
has been exposed to a formulation of the present invention may be analysed by gamma 
spectroscopy, gamma counting, liquid scintillation counting, autoradiography or beta probe 
in order to obtain radioimages. 

In an embodiment, the present invention provides the use of a formulation comprising a 
compound of Formula (I) in a method for the radioimaging of a tumour or cancer. One 
skilled in the art would understand that the information obtained from radioimaging of a 
subject may be used in the diagnosis of a tumour or cancer in the subject. In an 
embodiment, the present invention provides a method for the diagnosis of a tumour or 
cancer. In a further embodiment, the tumour or cancer mav be a somatostatin-receptor 
expressing tumour or cancer. In an embodiment, the tumour ,or cancer is a neuroendocrine 
tumour. In another embodiment, the tumour or cancer is a pituitary adenoma. In another 
embodiment, tumour or cancer is a neuroblastoma. In another embodiment, the tumour or 
cancer is a meningioma. In another embodiment, th1e tumour or cancer is a 
medulloblastoma. In another embodiment, the tumour or cancer is a breast carcinoma. In 
another embodiment, the tumour or cancer is a phaeochromocytoma. In another 
embodiment, the tumour or cancer is a paraganglioma. In ano,ther embodiment, the tumour 
is a pancreatic tumour. In another embodiment, the tumour is a gastrointestinal tumour. 

Where the formulation of the present invention comprises a compound of Formula (I) and a 
Cu radioisotope, the administration of the formulation may treat a tumour or cancer. As 
discussed above, the compound of Formula (I) may bind somatostatln receptors on the 
surface of a tumour or cancer site, such the binding of the compound to locations with 
somatostatln receptors also brings the Cu radioisotope into cltose proximity of this location. 
As the Cu radioisotope undergoes radioactive decay, with the mode of decay dependent on 
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the exact radioisotope chosen, the products of decay may bH useful in the treatment of a 
tumour or cancer due to the proximity of the tumour or canceir to the compound of Formula 
(I) and Cu radioisotope. 

In an embodiment, the present invention provides the use of a formulation comprising a 
compound of Formula (I) and a Cu radioisotope in a method for treatment of a tumour or 
cancer. In an embodiment, the tumour or cancer is a neuroeindocrine tumour. In another 
embodiment, the tumour or cancer is a pituitary adenoma. In another embodiment, tumour 
or cancer is a neuroblastoma. In another embodiment, t he tumour or cancer is a 
meningioma. In another embodiment, the tumour or cancer is a medulloblastoma. In 
another embodiment, the tumour or cancer is a breast carcinC>ma. In another embodiment, 
the tumour or cancer is a phaeochromocytoma. In another embodiment, the tumour or 
cancer is a paraganglioma. In another embodiment, the tumour is a pancreatic tumour. In 
another embodiment, the tumour is a gastrointestinal tumouir. 

The reference in this specification to any prior publication (or information derived from it), 
or to any matter which is known, is not, and should not be taken as an acknowledgment or 
admission or any form of suggestion that that prior publication (or information derived from 
It) or known matter forms part of the common general knowlE?dge in the field of endeavour 
to which this specification relates. 

Throughout this specification and the claims which follow, unless the context requires 
otherwise, the word "comprise", and variations such as " comprises" and "comprising'', will 
be understood to imply the inclusion of a stated integer or step or group of integers or steps 
but not the exclusion of any other integer or step or group o'f integers or steps. 

Examples 

Example 1 - Preparation of a low-dose 64Cu-SARTATE formulation, incorporating 
ethanol and sodium gentisate as excipients to reduce 1·adiolysis 
A buffer solution of 0.1 M ammonium acetate is prepared, where the buffer solution also 
contains ethanol at a concentration of 4-10% (v/ v). The buffer· solution also contains sodium 
gentisate, where a 5 ml volume of the buffer solution contains 38 mg of sodium gentisate. 

The compound of Formula (I) is obtained as a lyophilised powder. 20 µg of the compound of 
Formula (I) in its lyophilised form is dissolved in 5 ml of the prepared buffer solution. 

A solution of [ 64Cu]CuCh in 0.05 M hydrochloric acid is prepaned, where a 300 µl volume of 
this solution contains 1500 MBq of [ 64Cu]. A 300 µl volume of this [ 64Cu]CuCl2 solution is 
added to the solution containing the compound of Formula (I) and sodium gentisate in 
ammonium acetate buffer. This combined solution is allowed to stand, without stirring, at 
room temperature for 15 minutes. 

The solution is then filtered through a solid phase extraction cartridge. The cartddge is then 
eluted with 1. 0 ml ethanol and then 9.0 ml sa line solution int,o a sterile product vial, to give 
64Cu-SARTATE In a volume of 10 ml ethanol/saline solution. HPLC analysis of the solution 
obtained can be seen in Figure 1, showing over 97% radiochemical purity , further HPLC 
analysis of the same product solution obtained over multipl,e time points can be seen in 
Figure 2, showing that the radiochemical purity remains > 90% for more than 11 hours. 
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Example 2 - Preparation of a high-dose 64Cu-SARTATE formulation, incorporating 
ethanol, sodium gentisate and L-methionine as excipieints to reduce radiolysis 
A buffer solution of 0.1 M ammonium acetate is prepared, where the buffer solution also 
contains ethanol at a concentration of 4-10% (v/v). The buffer solution also contains sodium 
gentisate, where a 5 ml volume of the buffer solution contain!; 114 mg of sodium gentisate. 

The compound of Formula (I) is obtained as a lyophilised powder. 20 µg of the compound of 
Formula (I) in its lyophilised form is dissolved in 5 ml of the prepared buffer solution. 

A solution of [ 64Cu]CuC'2 in 0.05 M hydrochloric acid is preparied, where a 300 µl volume of 
this solution contains 4650 MBq of [ 6qCu). A 300 µl volume of this [ 64Cu]CuCti solution is 
added to the solution containing the compound of Formula (I) and sodium gentisate in 
ammonium acetate buffer .. This combined solution is allowed to stand, without stirring, at 
room temperature for 15 minutes. 

The solution is then filtered through a solid phase extraction c;3rtridge. The cartridge is then 
eluted with 1.0 ml ethanol and then 16.0 ml saline solution, to give 64Cu-SARTATE in a 
volume of 20 ml ethanol/saline solution. HPlC analysis of the solution obtained can be seen 
in Figure 3, showing over 98% radiochemical purity. Furtheir HPlC analysis of the same 
product solution obtained over multiple time points can be s1:'!en in Figure 4 , showing that 
the radiochemical purity remains > 90% for more than 45 hours. 

Example 3 - Preparation of a 67Cu-SARTATE formulati1on, incorporating ethanol, 
sodium gentisate and L-methionine as excipients to reduce radiolysis 
A buffer solution of 0.1 M ammonium acetate is prepared, where the buffer solution also 
contains ethanol at a concentration of 4-10% (v/ v) . The buffer solution also contains sodium 
gentisate, where a 5 ml volume of the buffer solution contains 114 mg of sodium gentisate. 

The compound of Formula (I) is obtained as a lyophilised powder. 60 µg of the compound of 
Formula (I) in Its lyophilised form is dissolved in 5 ml of the prepared buffer solution. 

A solution of [ 67Cu]CuCl2 in 0.05 M hydrochloric acid is preparied, where a 300 µL volume of 
this solution contains 4650 MBq of [ 64Cu). A 300 µl volume of this [ 67Cu]CuCl2 solution is 
added to the solution containing the compound of Formula (I) and sodium gentisate in 
ammonium acetate buffer. This combined solution is allowed to stand, without stirring, at 
room temperature for 15 minutes. 

The solution is then filtered through a solid phase extraction cartridge. The cartridge is then 
eluted with 1.0 ml ethanol and then 16.0 ml saline solution into a sterile product vial 
containing a solution of L-methionine (50 mg in 3 ml saline solution), to give 67Cu-SARTATE 
in a volume of 20 ml ethanol/saline solution. HPLC analysis olf the solution obtained can be 
seen in Figure 5, showing over 98% radiochemical purity. Further HPlC analysis of the same 
product solution obtained over multiple time points can be si:'!en in Figure 6, showing that 
the radiochemical purity remains > 90% for more than 11 hc:>urs. 

Example 4 - In vitro serum stability of 64Cu-SARTATE 
Incubation of 64Cu-SARTATE (radiochemical purity > 99%) with fresh human serum 
demonstrated high metabolic stability. HPLC analysis of the serum Incubated w ith 54Cu
SARTATE obtained can be seen in Figure 7, indicating that >90% radioactivity in t he non-
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protein bound fraction at 3 hrs, 20 hrs, 23 hrs, 26 hrs and 34 hrs was still chelator-bound 
representing intact radiopeptide and indicating no loss of copper or appreciable metabolic 
decomposition was detected for up to 43 hours. 

Example 5 - In vitro internalisation and cell-surface bilnding of 64Cu-SARTATE 
64Cu-SARTATE internalisation and cell-surface binding studies were performed using A427-7 
cells bearing somatostatin receptor 2. The percentage of total added radioactivity per mg of 
protein (%AR/mg protein) that was internalized increased with time, reaching 23.9 ± 0.7 at 
120 min (Figure 8). Within 30 min, 40.2 ± 0.7 %AR/mg protein is bound to the cell surface 
(Figure 9). This value decreased to 31.2 ± 1.2 at 60 min and 35.2 ± 1.3 at 120 min. Both 
receptor-mediated internalization and cell-surface binding was partially inhibited by the 
addition of cold Tyrroctreotate to t he medium. Normalized utptake of 64Cu-SARTATE in the 
parental A427 cells was notably less than in the SSTR2 expressing A427-7 cells 
demonstrating the significance of receptor-specific accumulation (Figure 10). 

Example 6 - In vivo biodistribution of 64Cu-SARTATE 
The biodistribution of Cu-SARTATE was investigated using 64Cu-SARTATE in A427-7 tumour
bearing Balb/ c nude mice (Figure 11). 64Cu-SARTATE had effective blood clearance at 2 
hours (0.4 ± 0.2 %1D/g, where %1D/g is the percentage of the injected dose per gram of 
tissue) with further clearance at 24 hours (0.1 ± 0.02 %ID/ g). Uptake of 64Cu-SARTATE by 
the liver (3. 1 ± 1.3 %ID/g) and kidneys (35.2 ± 5.4 %ID/g) was highest at 2 hours after 
dosing. By 24 hours after dosing, kidney uptake of 64Cu SARTJffE had fallen by 71 % to 10.1 
± 3.5 %1D/g, suggesting effective renal clearance of 64Cu-SARTATE. At 24 hours after 
dosing, uptake of 64Cu-SARTATE in lungs and spleen (i.e., non-target organs) was Q.6 ± 0.3 
% 1D/ g and 0.8 ± 0.2 %1D/g, respectively, while muscle accumulation was 0.1 ± 0.01 
%ID/g at 24 hours. Tumour uptake of 64Cu- SARTATE at 2 hours after administration was 
high at 31.2 ± 13.1 %ID/g and remained high at 24 hours to 31.4 ± 14.0 %ID/g. Co
administration of excess Tyr3-octreotate (XS Y3 -TATE) to block the receptors significantly 
reduced tumour uptake of 64Cu-SARTATE at 2 hours by 81<1/o to 5.9 ± 0.3 %ID/g while 
increasing the non-target tissue uptake, as shown by a 135% increase in the kidneys to 
47.7 ± 6.3 %ID/g. 

Example 7 - In vivo PET imaging of 64Cu-SARTATE 
Small animal PET images of A427-7 tumour-bearing Balb/ c mice at 2 and 24 hours, with and 
without blocking with an excess ofTyrroctreotate are presented in Figure 12. The tumour is 
clearly visible at 2 hours post-injection of 64Cu-SARTATE with an average tumour to 
background ratio of 48. The tumour to background ratio at 24 hours remained constant at 
45, which indicates a high degree of specific binding and stability of the complex. The co
administratlon of an excess ofTyr3-octreotate effe.ctively blocked the tumour uptake, with 
tumour to background ratio of 3.1 at 2 hours and to below thE~ limit of quantitation at 24 h. 
The blocking experiment further suggests the specificity for SSTR2 and the low level of non
specific binding of 64Cu-SARTATE. Substantial uptake in the kidneys and bladder was evident 
in all animals suggesting renal clearance was the major exi:retion route. The tumour to 
kidneys ratio at 2 hours was 1.6 and increased to 2.8 at 24 hours. 

Example 8 - In vivo toxicology of SARTATE 
A single dose preclinical toxicology study in Sprague Dawley rats was conducted to evaluate 
the potential toxicity of SARTATE when administered via intravenous injection. Testing was 
performed on solutions of SARTATE-copper-complex (SCC) and unlabeled SARTATE ligand 
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(SL) at a 1: 1 ratio. The study was conducted according to the requirements of OECD GLP 
Principles. 

The test item was administered once to six groups of 10 rats (5/sex) at three doses of 50, 
250 and 1000 µg/ kg in the vehicle at a volume of 3ml/kg. Tw,o vehicle control groups of 10 
rats (5/ sex) were administered the vehicle only (10% ethanol in 0 .9% sodium chloride and 
0.056% gentisic acid) at the same volumetric dose. 

Four groups of rats (one vehicle and three test item treated 50, 250 and 1000 µg/ kg) from 
the main study were sacrificed on Day 2 . The remaining four 9roups of 10 rats (one vehicle 
and three test item treated 50, 250 and 1000 µg/ kg) fmm the recovery study were 
observed for a treatment-free period of 14 days and sacirificed on Day 15 to assess 
reversibility of any toxicity. 

The following parameters were evaluated: mortality, daily clinical observations, weekly body 
weights, weekly food consumption, haematology, biochemistry, urinalysis, organ weights 
and gross necropsy on day of sacrifice. Extensive histopattlology was performed on all 
animals. 

No mortalities related to treatment were observed in either th1e vehicle or the treated groups 
during both treatment and recovery periods. The test item produced no clinical 
abnormalities related to treatment in any animal during the 2-·day and 15-day experimental 
periods. Treated and vehicle control groups displayed comparable body weights gains over 
the 2-day and 15-day experimental periods. Feed intake was similar in control and treated 
groups for t he 2-day and 15-day experimental periods. Haematology, blood biochemistry 
and urine analysis revea led no test item-related effects. No macroscopic abnormalities were 
identified during the necropsy of all animals. There was no evidence of any test item-related 
effect on organ weight and all the tissues examined histopathologically in this study. 

Under the conditions of the study, the test item administered intravenously at 50, 250 and 
1000 µg/ kg in the Sprague Dawley rat produced no toxic effects. The No Observed Adverse 
Effect level (NOAEL) is therefore 1000 µg/ kg (1 mg/ kg) . 

The NOAEL of 1 mg/ kg in rats corresponds to a Human Equivalent Dose (HED) of 0.16 
mg/ kg, or a total dose of 11.2 mg in a patient with a wei!Jht of 70 kg . The maximum 
possible total dose in this clinical trial wi ll be 0.02 mg (20 micrograms) per patient. The 
NOAEL therefore represents a safety margin of 50 times the maximum human dose of 
SARTATE. As the dose of 64Cu-SARTATE to be administered to patients is determined by 
activity (200 MBq), it is expected that the likely dose of SARTATE actually injected will be a 
fraction of the total possible dose, which increases the safetv margin substantially. 

Example 9 - In vitro genotoxicity of SARTATE 
To evaluate the mutagenic potential of SARTATE, GLP AMES testing was performed on 
solutions of SARTATE-copper-cornplex (SCC) and unlabeled SARTATE ligand (SL) at a l;l 
ratio. The SL:SCC solution did not Induce an appropriate: fold increase in the mean 
revertants per plate over the mean revertants per plate of th,e appropriate vehicle control . 
SL:SCC solution did not exhibit any cytotoxicity at the dose levels used with any of the 5 
tester strains, The product is considered to be non-mutageni,c. 
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What is claimed is! 
1. An aqueous formulation for parenteral administration comprising a compound of 

Formula (I), or a salt thereof, complexed with a Cu ion 
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Formula (I) 

the formulation further comprising: 

about 7 to about 13% (v/v) ethanol; 
about 0.3 to about 1.2% (w/v) sodium chloride; and 
about 0.02 to about 0.1% (w/v) gentisic acid, or a salt thereof~ 

wherein the formulation has a pH of between about 4 to about 8. 

2 . An aqueous formulation according to claim 1, wherein the formulation comprises: 

about 10% (v/v) ethanol; 
about 0.9% (w/v) sodium chloride; 
about 0.06% (w/ v) gentisic acid, or a salt thereof; 

wherein the formulation comprises an acetate salt; and 
wherein the formulation has a pH of about 6.0. 

3. An aqueous formulation for parenteral administration comprising a compound of 
Formula (I), or a salt thereof, complexed with a Cu ion 
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Formula (I) 

the formulation further comprising : 

about 7 to about 13% (v/ v) ethanol; 
about 0.3 to about 1.2% (w/v) sodium chlor1de; 
about 0.02 to about 0.1% (w/v) gentisic acid, or a salt thereof; and 
about 1.0 to about 4.0 mg/ ml L-methionine, or a salt thereof; 

wherein the formulation has a pH of between about 4 to about 8. 

4. An aqueous formulation according to claim 3, wherein the formulation comprises: 

about 10% (v/ v) ethanol; 
about 0 .9% (w/ v) sodium chloride; 
about 0.06% (w/ v) gentisic acid, or a salt thereof; and 
about 2.5 mg/ ml l-methionine, or a salt thereof; 

wherein the formulation comprises an acetate salt; and 
wherein the formulation has a pH of about 6.0. 

5. An aqueous formulation according to any one of ,cla ims 1 to 4, wherein the 
compound of Formula (I) is in the form of an acetate salt, 

6. An aqueous formulation according to any one of claims 1 to 5, wherein the 
formulation comprises an acetate salt as a buffering agent. 

7. An aqueous formulation according to any one of claims 1 to 6, wherein the gentisic 
acid salt is sodlum gentisate. 

8. An aqueous formulation according to any one of claims 1 to 7, wherein the 
concentration of gentisic acid, or a salt thereof, is no more than 0.056% (w/ v). 

9 . An aqueous formulation according to any one of claims 1 to 7, wherein the Cu ion is 
a Cu radioisotope. 
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10. An aqueous formulation according to claim 9, wherein lthe Cu radioisotope is selected 
from the group consisting of 6°Cu, 61Cu, 64Cu and 67Cu. 

11. A process for preparing an aqueous formulation compris1ng a compound of Formula 
(I) complexed with a Cu ion, the method comprising the steps of: 

i) preparing a buffering solution of an acetate salt, wherein the buffering 
solution further comprises ethanol and gentisic acid , or a salt thereof; 

ii) dissolving a compound of Formula (I), or a salt thereof, in the buffering 
solution obtained from step i); 

iii) adding a solution of a Cu ion to the solution ot>tained from step ii); 
iv) filtering the solution obtained from step iii) on to a stationary phase; and 
v) washing the stationary phase of step iv) with ethanol and saline; 

to recover an aqueous formulation comprising a compound of Formula (I), or a salt 
thereof, complexed with a Cu ion. 

12. A process for preparing an aqueous formulation compr-ising a compound of Formula 
(I) complexed with a Cu ion, the method comprising the steps of: 

i) preparing a buffering solution of an acetate salt, wherein the buffering 
solution further comprises ethanol and gentisic acid, or a salt thereof; 

ii) dissolving a compound of Formula (I), or a salt thereof, in the buffering 
solution obtained from step i); 

iii) adding a solution of a Cu ion to the solution obtained from step ii); 
iv) filtering the solution obtained from step iii) on to a stationary phase; and 
v) washing the stationary phase of step iv) with ethanol and sa line into a 

solution of L-methionine; 

to recover an aqueous formulation comprising a compound of Formula (I), or a salt 
thereof, complexed with a Cu ion. 

13. A process according to claim 11 or 12, wherein the acetate salt of the buffering 
solution is ammonium acetate. 

14. A process according to any one of claims 11 to 13, wh1:!rein the concentration of the 
buffering solution of an acetate salt is about 0.1 mol/L. 

15. A process according to any one of claims 11 to 14, whE~rein the ethanol is present in 
the buffering solution at a concentration of about 4% to about 10% (v/ v) . 

16. A process according to any one of claims 11 to 15, wherein the buffering solution 
contains sodium gentisate. 

17. A process according to any one of claims 11 to 16, wherein the solution of a Cu ion is 
a solution in hydrochloric acid . 

18. A process according to claim 17, wherein the concentration of the hydrochloric acid 
solution is from about 0.01 to about 0.10 mol/ L. 
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19. A process according to claim 17 or 18, wherein the concentration of the hydrochloric 
acid solution is about 0.02 mol/L. 

20. A process according to any one of claims 11 to 19, wherein the Cu ion is a Cu 
radioisotope is selected from the group consisting of 60cu, 61Cu, 6 4Cu and 67Cu. 

21. A process according to any one of claims 11 to 20, wherein the Cu ion is obtained 
from a chloride salt of the Cu ion. 

22. A process according to claim 12, wherein the concentration of the solution of L
methionine is about 2.5 mg/ ml. 

23. An aqueous formulation prepared by a process of any one of claims 11 to 22. 

24. A kit for making an aqueous formu lation for parenteral administration comprising a 
compound of Formula (I), or a salt thereof, complexed with a Cu ion, the kit 
comprising: 

Formula (I} 

a container comprising a fyophilised compouhd of Formula (I), or a salt thereof; 
a container comprising a solution of a Cu ion; and 

instructions for preparing an aqueous formulation acco,rding to any one of claims 1 to 
10, Including the addition of a buffered solution of eithanol, sodium chloride and 
gentisic acid, or a salt thereof. 

25. A kit for making an aqueous formulation for parenteral administration comprising a 
compound of Formula (I) complexed with a Cu Ion, or a salt thereof, the kit 
comprising: 
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Formula (I) 

a container comprising a lyophilised compound of Formula (I), or a salt thereof; 
a container comprising a solution of a Cu ion; 
a container comprising a buffered solution of ethanol, sodium chloride and gentisic 
acid, or a salt thereof; and 

instructions for preparing an aqueous formulation acco,rding to any one of claims 1 to 
10, including the addition of a buffered solution of ethanol, sodium chloride and 
gentisic acid, or a salt thereof. 

26. A kit according to claim 24 or 25, wherein the con1tainer comprlsing a buffered 
solution of ethanol, sodium chloride and gentisic acid further comprises L
methionine, or a salt thereof. 

27. A method for radioimaging, diagnosing or tmating a cancer, the method 
comprising administering to a subject in need thereof an aqueous formulation 
according to any one of claims 1 to 10. 
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Figure 1 
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Figure 2 

Low-dose 64 Cu-SARTATE Radiochemical Purity vs Time 
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Figure 3 

Chromatogram: 64Cu 

50000 

45000 

40000 

35000 

30000 
.,, 
§ 25000 
8 

20000 

15000 

N 
10000 Ci 

:::, 
u 

5000 a ... 
!!!.. 

0 

0 10 15 20 2 S 30 3 5 

Time (min) 

Figure 4 

High dose 64Cu•SARTATE Radiochemical Purity vs Time 
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Figure 5 
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Figure 7 

64Cu-SARTATE Serum Stability vs Time 
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Figure 9 
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Figure 11 
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lNTl£R Al'IONAL EA.RCH ltEPOltT lnlemational application 0. 

PCT/A 2() 17/051205 

A. CLA SIFlCATION OF SlJBJE 'T MATTER 

A 6 1K 51/08 {2006.01) 

According to Tnlernational P111enr C lassification (T PC) o r to both national classification and l PC 

B. FIELDS SEAR I-IED 

Mini1mun documemation searched (clasrification .ys1ern followeiJ by cla~ itication symbol · ) 

Documentation searched 01her than minimum document:nlon to the exteol lhat such documents are included. in the fields earched 

F.lectrcrnic data base con ultcd during tho:: inrem11ti nal search (name ofdota base (I nd, wh~re practicuble, -search terms used) 

p TE W (Sattate, mecosar octeride, Gentisic acid, radioly is, radio protectant. JPC/CPC A61K 51/08, 
IPC/CPC A61K47/10) 

MEDLINE, HCA, BIOSIS, EMBASE (Sartate, meco ·ar octeride. Gentisic acid, radio lysi . radio protectan t, 
490-79-9, 59-5 1-8, 63-68-3, 64-17-5 , M Harris; E Van Dam, C Jeffery 

Internal IP Australia databases lM Harris. E Van Dam, C Jeffery) 

C. D MENTS CONSIDERHD TO BE RELEY/\N 

Category* italion of document. with ind ication. where appropriate, of the re levant passages Rc levanl lo 
da.im No. 

Documents are listed in the continuation of Box ' 

~ Further documents are listed in the continuation o f Box C ~ Sec patent fami ly annex 

• S1:>eciql c~•~i:orits of c ued do.:11h1ents: .. " docunicall defining the general ~•ate of the an which is n 1 "T' later d numcnl published after th e 111ternational 11 1ing dnte ,1r priority d,1te and not m 
con.siJ~,~>d to bl' ul' porticu lar ri!l<'VllllCl! eonth c1, ilh thi, applic.a11on hut cit~J lo m1JcrstonJ thc principle ,1rt.heof) 

underlying lhe invent ion 
,1E11 car!ler applicafion or pat~nl but published ou or atl!:r the "X" d11cumenl of pnrticulnr relevance: die claimed imcntion camlol be considered novel 

inh!J'l'lirionaJ fili.r.g Jme or cannot Ix" considcaud to involvcun i11 vcntive srep when U1c document is ial,,e11 
alone 

''L" docum.-nt which IUily Out>\\' duub11< on p,iomy claw.11 ·) tlr "Y" dl)cuincnt (If paniculur rekvnncc: tilt , IHiinccJ tm emiou cauuot be c nsid~red to 
wltfoh i, oittld to ~Lab l[~h lhe pul>HcaLio11 dalt ofan tiler Involve aI1 invc-ntiv.: stop who:a> 1he clot:Uanent b ccnnhiMd with one or mote othl/1 
cl1ui.ion or uihcr pccial tt:~,on (as ,1ieci lieJ) sud> d ,um~OI>, Sil h ,.,ombinBtiuo being ,,bvfous l(> a pcts.:in :<killeJ [n the ti.rt 

"0" docun,.,n1 rcforring 11, Im oral disclo,un:.. 11,c, C><hibiti011 
"&" documem member of !he smue pacem 1',tmily nrnther n\enn• 

" 11" de11..-umem pub lish~ prillr 10 the inteninlional filing date-
but Inter than the orinriLY date c lalm~d 

Date ot'the actual ,otnplc:rion of the internutional earch Dote ofmniling of the internmional search repon 

I April 2018 18 April 2018 
Na m e a n d m ailing addrc~s of t h\' lSN u Auth o r ised offict•r 

/\U .TRAU/\N PATENT OrFICE , cal Da.lton 

PO HO 200, WOO .N ACT 1606 AUSTRALIA USTRALlA'\i PATENT FFICE 

Email addre~s: pcl@ipaustralia.go .au (!SO 900 I Qua lity Ct.>rtilied Service) 
'rclephonc No. -6 1399359615 

Fnnn PCTITSA/210 (liflh sheet) (July '.:!009) 
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lNTERNAl'IO AL SEAR H REPORT 

C ( n11nuat1011). DI Ml:: S CONS tDf: llbD ro 81:. RELi: A.,, 
Ci!Lcgory'" C'iiation of document. wilh rndicalion. where appropriate, of the relevnr1l pas~ages 

I\ 

A 

A 

Paterson, B. M. et a l. "PET imaging oftmnours with a 64Cu labeled 
rnacrnbicyclic cage am.inc ligand tethered to Tyr3-octrcotate ' Dalton 
Trans., 20 I 4, Yol.43. I pages 386-1396 
sec page 1393 ~ arTATE. page 1:19 Preraration of 64-CuSarTA TE. page 1 94 Small 
anima l PET imaging 

WO 2008/009444 A I (Adiianu~ A. Vanclulmen) 24 January 2008 

see page 7 line 5-15 

Hicks. R, et al. "First-Time-in-Human Trial ofCu-64 MeCOSAR
octrcotatc (CuSARTAT ,) for Imaging and Dosimetry .stimation in 
Neuroendoc1;11e Tumor ( ET)'' J Nucl Med :Vfay 1 2016 vo l. 57 no. 

upplcmenL 2, ab tract 26 

Eleni Gourni CL al. "Coppt:r-64 Labdcd Macrobi yclic San:ophagine Coupled to a 
GRP Receptor Antagoni t Show Great Pro mis for PET Imaging of Prostate Ca11cer'" 
Mol. Phannaceutics, 20 15, vol. 12 No. , pages:278 1- 2790 

Paterson, 8 . M . et aJ. "Bifimctional 64Cu-labelled macrobicyclic cage 
amine isothiocyanates for immu110-pos itro11 emission tomography" 
Da lton Trans .. 2015, Vol. 44, page 4901-4909. 

h im, P TlfSA/210 (litlh :;heel) (July '.:!0(19) 

l11temational appJjcatiou No. 

PCT/A 2017/051 ZUS 

)lelevant Lo claim Nv. 

1-27 

l-23 , 25-27 

1-2 7 

1-27 
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I "J'ER ATIONALSEARCH REPORT 

lnformaliou on pat~at family members 

Lnrerua1jonal application No. 

PCT!AU2017/051205 

This Annex lists k.aown patent family members re lating to the patent documents cited in the above-men tfo ne<l international ·earch 
.rcpon, The /\ustrnlian Patent Office is in no way liable for the c particulars which arc merely given for rhe p\Ltpose ofinfonnati n. 

Patent Document/s Cited in Search Report Po.te11t Family Member/s 

Publication :--lumber Publication Date Publication Number Puhlicatiou Date 

VlO -008/009444 A I 14 January 200 WO 2008009444 A l 24 Jan 20 

End of Annex 

Due to data integralmn i~sues 1h1s f.1milv li,1ing mav not include 10 di.cit Australian n1mlic:1tions liled since Mav 200 1. 
Form PCi'IJS/\/210 (Pamily /\nnex)(Ju ly 20()9) 
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PTOISB/06 (O!H 1 l 
Approvod for use I11,ough I /3 1/20 14. 0MB 065 1-0032 

U,S, Patent and Tradema,k Office: U.S. DEPARTMENT OF COMMERCE 
Unaer ttio P~1X>rwork Rodl.lcil<:,n Ac! ol 1995, no De'l'soosare rc,cwlred lo rosnnnd to • collection of 1otormat1on uoies. it disnhv.. a valid 0MB cootrOI number. 

PATENT APPLICATION FEE DETERMINATION RECORD I Application or Docket Number I Rllng Date I O To be Malled Substltute for Form PT0-875 
161175,239 10/30/2018 

ENTITY: ~ LARGE D SMALL • MICRO 

APPLICATION AS FILED· PART I 
(Column 1) (Column 21 

FOR NUMBER FILED NUMBER EXTRA RATEf$l FEE ($} 

LJ BASIC FEE NIA NIA NIA 
(37 Cf'R 1.1 B(al, lb\. or (all 

LJ SEARCH FEE NIA N/A N/A 
1:P CFR 1.161kt, Ii\, or Im\\ 

LJ EXAMINATION FEE N/A NIA NIA 
{37 CFR 1, 16(0). {p). or (Q)) 

TOTAL CLAIMS mmus20= X $100 = (87 CFFI 1-1 G!i)) 

IN DEPENDENT CLAIMS rpfnus3 .: X s460 = l37CFR 1,18(11)) 

If the specification and drawings exceed 100 sheets 

QAPPLICATION SIZE FEE (37 
of paper, the application si,e fee due is $3 10 ($155 
rorsmall entity) for each additional 50 sheets or CF'R 1.16(s)) 
fraction thereof , See 35 U.S.C. 41 (a)(1 l(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DE.PENDENT CLAIM PRESENT {37 CFR 1.160)) 

• If Hie difference in column I Is less than zero, enter ·o· in column 2, TOTAL 

APPLICATION AS AMENDED - PART II 

!Column 11 !Column 21 rColum113l 
CLAIMS HIGHEST 

04/24/2019 RE.MAIN ING NUMBEA 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) .... AFTER PREVIOUSLY z AMENDMENT PAID FOR w 

::E Total ·26 MlntJs .. 22 =4 K s 100 = 400 0 137 CF!l l 1611 I 

z Independent ·2 Minus ·· ·3 : 0 X $460 = 0 w mcrn , tGlhJI 

i l J Application Si,e Fee (37 CFR 1.16(s)) 

U FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL AOD'L FEE 400 
!Colum1' 1) !Column 21 !Cotum1131 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 

!z AMENDMENT PAID FOR 
w Tolal . Minus .. = X $0 -::E J~:'Cff!t 161111 
0 Independent . Mlnus ·- X s- 0 = z (~7 Cff\ I 16'nl' = w 

l J Application Size Fee (37 CFR 1.16(s)) i LJ FIRST PRESENTATION OF M ULTIPLE DEPENDENT CLAIM (37 CPR 
U6tn\ 

TOTAL ADD'L FEE 

• If the entrv In column 1 Is less than the entrv ln column 2, write '0' in column 3. LIE 

•• If the "Hlohesl Number Pre11iouslv Paid For" IN THIS SPACE ,s less than 20 enter "20" • /CHRISTINE V MOORE/ 

••• If lhe "Highest Number Previously Paid For" IN THIS SPACE Is less lhan 3, enter "3". 

The ' Hlghesl Number Previously Pa,d Fol" {Total 01 Independent) ls 1he highest numbe1 found in the app1ap1iale box ,n column 1. 

This colleclron of Information ,s tequlred by 37 CFR 1, 16. The lntormatlan Is 1equlred la ablatn or relaln a bene11t by the publrc wh,ch Is lo fi le (and by the USPTO lo 
process) an application. Confidenliality ,s governed bf 35 U,S.C. 122 and 37 CFR 1.14. This collec~ao is estimated la take 12 mlnutes to complete, Including galher,rrg, 
preparing, and submiltin9 lhe completed ;ippllcallal'I fo1m la the US PTO. Time will vary depending upon the individual case. Any comments an 1he amount or time you 
require to camplele lhis form and/or suggeslions for 1educ,ng this burden, should besenl lo lhe Chiet l11farma1<0n Officer, U.S. Patent and Trademark Office. U.S. 
Department of Commerce, P.O. Box 1450, Ale~andfia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Oommlssloner tor Palents P.O. Box 1450, Ale11andrfa, VA 223'13•1450. 

II you need assistance in COfllpletfng the form. C31/ NJOO-PT0·9 l99 and select option 2. 
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APPLICATION 'O. PILING DATE PIRST . AM'ED l. VENTOR 

16/ I 75,2.W 10/3()/20(8 France co de Palo 

1095 75\10 04/291:!0 I9 

·sov ARTIS PliARM ACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
01\'E HEAL TH PLAZA 433/2 
EAST HA, 'OVER. 1 J 07936-1080 

ro uo., Po 
Ale"C111dru1. vu-g,1111~ '.!2313 l~O 
ww"' u~tno ~11v 

CONPfRMA TIO:-/ NO. 

1061 

PERREIRA. M0.ISSA Jr.A 

Alrl NIT PAl:'ER • 1\JHllR 

lblK 

NOTLPICA TIO!', DATE OllU ERYM DE 

04/29/'.!0l9 ELECTRONIC 

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

The time pc1iod for reply_ if any, is ct in the attached communication. 

Notice of the Office comrounjcation wa ent electronically on above-indicated "Notification Date" to the 
foJlowing e- mail add.re s(es): 

phip.patents @novarti ,com 

PTOL-90A (Rev, 04107 \ 
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Applicant-Initiated Interview Summary 

Application 
No. 
16/175,239 
Examiner 
MELISSA J 
PERREIRA 

All participants (applicant, applicants representative, PTO personnel): 

Applicant(s) 
de Palo et al. 

Art 
Unit 
1618 

AIA (First Inventor 
to File) Status 
Yes 

Page 

1 of 2 

1, MELISSA J PERRE I RA (Examiner); Telephonic 2 . Lian Ouyang (Attorney of Record) ; Telephonic 

Date of Interview: 24 April 2019 

Claims Discussed: 1 

Prior Art Discussed: Chen 

Brief Description of the main topic(s) of discussion: Applicant asserts that Chen teaches of the unpredictability 
of the stabilizers when it comes to which stabilizer to use in a reaction scheme and when to use it in a reaction 
scheme. 

Applicant asserts that the total concentration of the stabilizers in the final solution of Chen is much higher than the 
total concentration of the final solution of the instant claims. 

Applicant asserts that Chen teaches that at 5 mg/ml concentration gentisic acid , ascorbic acid either interfere with 
the labeling reaction or provide less stability during the reaction . 

Issues Discussed: 

ltem(s} under 35 U.S.C. 103: 
The total concentration of final solution of Chen is higher than the total concentration of final solution of the instant 
claims. 
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/MELJSSA J PERREIRA/ 
Examiner, Art Unit 1618 I 
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 
Tille 37 Code of Federal Regulations (CFR) § 1.133 lntervfews, paragraph (b) 
37 CFR § 1.2 Business 1o be 1ransacted in wri ting 

U.S. Patent and Tradem~I< Office 
PTOL-413/413b (Rev. 01/01/2015) Interview Summary Paper No. 20190424 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the 
1ntervlew. (See MPEP section 713.04). If a reply 1o the last Office action has already been fi led, 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 1nterview 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 
1nd ication of any other pertinent matters dfscussed regard ing patentabillty 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 . 
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Al'PUCA I IOl'i 11.!MMR FD.J.NG OR 371 r ) DAi'E 

16/175,239 10/30/2018 

1095 
NOVARTIS PHARMACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 
EAST HANOVER, NJ 07936-1080 

Ui\7'fr.l) ST\TI•. ORPi\ llT\'11 R T OF' f 'm !URIH'F' 
Unh cd t.QC({S P1.11:~nt and Trudeuu1,k OrFice 
Add,,-,, c,:,i,tMISSlf"NEh ft\R rA'l'E.\"l'S 

FJRS L KAM ED APPLICA; 

Pt &-.;l.\50 
AJ,:un.Jaa, ,ilyJnt.D 1211J• IH0 
"\\ \\ t.SD1&;1,s:6f 

Al J"Y. DOCl\.tIT NO.mTI_E 

Francesco de Palo P AT058 I 97-US-CNT0 
CONFIRMATION NO. 1061 

POA ACCEPTANCE LETTER 

Date Mailed: 04/29/2019 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/2.4/2019 

The Powe, ot Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/7:abraha/ 

Quc:stions ;ib ul th~ contl.:nts of thi · 1101ice and thc 
re{!uireiUenlS it sets forth should be directed to the O ffice 

of Data Management. Applicaliou Assisllm e l lujL al 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of I 
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APPLTC.\.1'10 N 
NT BER 

16/175.239 

1095 

.Pil.JN Cr -'"•J 
37l(<l DATE 

10/30/201 8 

GRP I\&'[ 
INlT 

161 8 
FIL !'EE RllC'D 

2480 

NOVARTIS PHARMACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 
EAST HANOVER, NJ 07936-1080 

Ui'ITrnn ST\T l';S n RP/\ 111':11 Rvr Of' r·o,urRnn : 
Unl [cd. w ws P11 , c.nt ond Trudemnt k Off'i c(! 
Addn-.. C0M~IIS!;lf'NE:h fl'JR rNrb:.\"!'$ 

P&:l El::,.~ 1450 
Alc:nndcia, \ugt111D l::llJ• l ~~O 
,,1\·'o\ ui:rtu,xa• 

TTY.DO KET.NO TOT er . IMS ]NP a.AIMS 

PAT058197-lJS-CNT02 22 2 
CONFIRMATION NO. 1061 

UPDATED FILING RECEIPT 

IIIIIHI IIIIIIU!IIH~-m,mu Hll!HIIIII 

Date Mailed: 05/30/2019 

Receipt is acknowledged of this non-provisional utility patent application, The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application 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 wr1tten tequest for a corrected Flling Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a ''Notice to File Missing Parts'' or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor{s) 

Applicant(s) 

Francesco de Palo, lvrea, IT ALY; 
Lorenza Fugazza, lvrea, ITALY: 
Donato Barbato, lvrea, ITALY ; 
Maurizio Mariani, lvrea, ITALY; 
Daniela Chicca, Albiano d'lvrea, ITALY; 
Giovanni Tesoriere, Noicattaro, ITALY; 
Clementia Brambati, Torino, ITALY; 

Advanced Accelerator Applications (Italy) Sr1, Pozzilli, ITALY; 

Power of Attorney: The patent practitioners associated with Customer Number 01095 

Domestic Priority data as claimed by applicant 
This application is a CON of 16/140,962 09/25/2018 
which is a GIP of 16/045 ,484 07/25/2018 

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.) 
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/1B2018/057415 09/25/2018 No Access Code 
Provided 
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/1B2018/055575 07/25/2018 No Access Code 
Provided 

page 1 of 4 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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

Projected Publication bate: 01/30/2020 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Stable, concentrated radionuclide complex solutions 

Preliminary Class 

424 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

For information on preventing theft of your intellectual property (patents. trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits'' giving innovators guidance on how to protect intellectual property in specific 

page ·2 of 4 
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countries such as China. Korea and Me:x ico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotl1ne at i-866-999-HALT ( 1-866-999-4258), 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form . Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.1 S(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 fs the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.i3 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 i .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 or Industry and 
Security, Department of Commerce (i 5 CFR parts 730-774) ; the Office of Foreign AssetsControl , Department of 
Treasury (31 CFR Parts 500+) and the Depattment 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 
UCENSE GRANTED" DOES NOT appear on this form . Applicant may stlll 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 5.1 S(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. otters 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 tor 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 

page 3 of 4 
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technology, manufacwre products, deliver services. and grow your business, vlsi1 )Jttp://www.SelectUSA.gov or call 
+ 1-202-482-6800, 
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Notice of Pre-A/A or A/A Status 
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The present application, filed on or after March 161 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Claims and Previous Objections/Rejections Status 

Claims 1-26 are pending in the application. Claims 23-26 were newly added in the amendment 

filed 4/29/19. 

The rejection of claims 1-22 under 35 U.S.C. 103 as being unpatentable over Chen et al. (US 

2007 /0269375A1) in view of Maus et al. (Int. J. Diagnost. Imaging 2014, 1, 5-12) is withdrawn. 

The rejection of claims 1,9,10,12,13 and 19 on the ground of nonstatutory double patenting as 

being unpatentable over claims 20 and 21 of copending Application No. 16/175,261 (reference 

application) is maintained. 

The rejection of claims 1-22 on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-31 of copending Application No. 16/045,484 {reference application) is 

maintained. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded 

in public policy {a policy reflected in the statute) so as to prevent the unjustified or improper timewise 

extension of the "right to exclude" granted by a patent and to prevent possible harassment by multiple 

assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not 

identical, but at least one examined application claim is not patentably distinct from the reference 

claim(s} because the examined application claim is either anticipated by, or would have been obvious 

over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
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Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. 

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

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

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

overcome an actual or provisional rejection based on nonstatutory double patenting provided the 

reference application or patent either is shown to be commonly owned with the examined application, 

or claims an invention made as a result of activities undertaken within the scope of a joint research 

agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file 

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

applications not subject to examination under the first inventor to file provisions of the AIA. A terminal 

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

The USPTO Internet website contains terminal disclaimer forms which may be used. Please v'isit 

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

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

web-based eTerminal Disclaimer may be filled out completely on line using web-screens. An eTerminaf 

Disclaimer that meets all requirements is auto-processed and approved immediately upon submission. 

For more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/ efs/ guidance/ e TD-i nfo-1.jsp. 

Claims 1,9,10,12,13 and 19 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 20 and 21 of copending Application No. 16/175,261 

(reference application) as stated in the office action mailed 1/25/19. This is a provisional nonstatutory 

double patenting rejection because the patentably indistinct claims have not in fact been patented. 

Claims 1-26 are provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-31 of co pending Application No. 16/045,484 (reference application) as 
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stated in the office action mailed 1/25/19. This is a provisional nonstatutory double patenting rejection 

because the patentably indistinct claims have not in fact been patented. 

Response to Arguments 

Applicant's arguments, see Remarks/Arguments, filed 4/24/19, with respect to 35 U.S.C. 103 

have been fully considered and are persuasive. The rejection of claims 1-22 has been withdrawn. 

Applicant's arguments, see Remarks/Arguments, filed 4/24/19, with respect to the rejection(s) 

of claim(s) 1-22 under 35 U.S.C. 103 have been fully considered and are persuasive. Therefore, the 

rejection has been withdrawn. However, upon further consideration, a new ground(s) of rejection is 

made in view of de Blois et al. (Appl. Radiat. lsotop. 2014, 85, 28-33) in view of Singh et al. (Ind. J. Nuc/. 

Med. 2011, 26, 135-138) and RCM meeting (Development and preclinical evaluation of therapeutic 

radiopharmaceuticals based on 177Lu· and 90Y- labelled monoclonal antibodies and peptides: Stip, 

Republic of Macedonia October 01·05, 2012) and in further view of Mc.ius et al. (Int. J. Diagnost. Imaging 

2014, 1, 5-12) and Frilling et al. (Surgery 2006, 140, 968-9n). 

New Grounds of Rejection 

Claim Rejections - 35 USC§ 103 

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 

and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obv7ousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 

not identically disclosed as set forth in section 1021 if the differences between the claimed invention 
and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary ski ll in the art to which the 
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Claims 1-26 is/are rejected under 35 U.5.C. 103 as being unpatentable over de Blois et al. (App/. 

Radiat. /sotop. 2014, 85, 28-33) in view of Singh et al. (Ind. J. Nuc/. Med. 2011, 26, 135-138) and RCM 

meeting (Development and preclinical evaluation of therapeutic radiopharmaceuticals based on 177Lu

and 90Y- labelled monoclonal antibodies and peptides: Stip, Republic of Macedonia October 01-05, 

2012) and in further view of Maus et al. (Int. J. Diagnost. Imaging 2014, 1, 5-12) Frilling et al. (Surgery 

2006, 140, 968-977). 

de Blois et al. (Appl. Radiat. /sotop. 2014, 85, 28-33) discloses that 177Lu-labelled somatostatin 

analogs can be stored and transported in a single vial ready to use liquid formulation up to 7 days after 

radiolabeling. The use of ethanol, In combination with a mixture of gentisic and ascorbic acid, has 

superior effects on stabilizing radiolabeled somatostatin analogs (abstract). 

The typical reaction mixture for radiolabeling DOTA-TATE consisted of 60 MBq of m lu in 0.01-

0.05 M HCI with 2 nmol peptide dissolved in Milli-Q water, sodium acetate as buffer (2.5 M) and 10 µL of 

quenchers in a final volume of 0.14 ml (final pH 4-4.5). To inhibit oxidation and radiolysis, quenchers 

were added in various combinations and concentrations prior to radiolabeling. Quenchers included 

ascorbate, gentisic acid, ethanol and methionine. Any non-incorporated 177Lu will be rapidly captured by 

the addition of 0TPA. DOTA-TATE labelling at therapeutic level (patient's dose) was performed under 

the kit formulation as previously reported in a concentrated form (60GBq in 3 ml) (p29, 2.1. 111tn/177Lu 

labelling of SS-analogs). 

To obtain maximum protection of radiolabeled 55-analogs and minor effect in pharmaceutics, 

quencher concentration in reaction mixture was investigated time dependently. DOTA-TATE was 

radiolabeled with 60 MBq 177Lu in the presence of different concentrations of quenchers and 2 nmol 

DOTA-TATE in a final volume of 0.14 ml. Ascorbic acid and gentisic acid were investigated with final 

concentrations of 1-20 mM, 1-50 mM for methionine and 2~20% (v/v) for ethanol (p29, 2.4. Optimizing 
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quencher concentration). Under the experimental conditions the optimal quencher concentration were 

3.5 mM for ascorbic and gentisic acid (p30, 3.2. Optimizing quencher concentration; Fig. 2). For example, 

a reaction mixture of 60MBq 177Lu, 2nmol DOT A-TATE in 0.14 ml contains ascorbic and gentisic acid (3.5 

mM) (p30, 3.3. Radiolabelled SS-analogs in the presence of quencher mixtures). The calculated dose 

during storage is shown in different volumes (5, SO and 100 ml} of saline containing a therapeutic 

amount {3.7 GBq) of 177Lu (p30, left column, first paragraph; Fig. 1). 

The addition of ethanol clearly stabilized m 1n-DOTA-TATE during 7 days and [1111n

DTPA0]octreotide (OctreoScan• ) during storage {p30, 3.3. Radiolabelled SS-analogs in the presence of 

quencher mixtures; Figs. 3 and 4). Intravenous administration of a 177Lu-labelled SS-analogs mixture 

containing ethanol could lead to carcinoid syndrome (p31, 4.2. Addition of ethanol as a quencher). 

de Blois et al. does not disclose 250-500 MBq/mL (i.e. 6.8-13.5 mCi/ml) or about 370 MBq/mL 

of radionuclide. 

Singh et al. (Ind. J. Nuc/. Med. 2011, 26, 135-138) discloses the administration of a 10 mCi dose 

of 177lu-DOTATATE for diagnostic scanning purposes of neuroendocrine tumors wherein whole body 

planar images and SPECT-CT images were obtained at 4,24 and 48 hours (abstract; p136, left column, 

third paragraph; p136, Patients; pl36, right column, paragraphs 3 aod 6). The results of the pre-therapy 

whole body 177Lu-DOTATATE diagnostic scans have been encouraging by demonstrating sensitivities 

comparable with the 68Ge-DOTATOC PET and 111lndium Octreotide scan, opening a whole new approach 

toward the management of neuroendocrine tumors (p138, Discussion and Conclusion). 

It would have been obvious to one ordinarily skilled in the art before the effective filing date of 

the claimed invention to utilize a 10 mCI dose of 177Lu-DOTATATE of de Blois et al. for diagnostic 

scanning purposes of neuroendocrine tumors in a subject as Singh et al. teaches that a 10 mCi dose of 

177Lu-DOTATATE is comparable to 68Ge-DOTATOC PET and 1111ndium Octreotide scan but is cost effective 

and provide a greater lesion uptake. 
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composition, according to the guidance provided by de Blois et al. and Singh et al., to provide a 

composition having the desired properties such as the desired radioactivity. It is noted that "[W]here 

the general conditions of a claim are disclosed in the prior art, it is not inventive to discover the 

optimum or workable ranges by routine experimentation." In re Aller, 220 F .2d 454, 456, 105 USPQ 233, 

235 (CCPA 1955). 

de Blois et al. does not explicitly disclose a.) (bi) gentisic acid is present in a concentration of 

from 0.5 to 2 mg/ml and (bii) ascorbic acid ls present in a concentration of from 2.0 to 5.0 mg/ml; b.) 

(ai)/(aii) gentisic acid is present during complex formation in a concentration of from 20 to 40 mg/ml or 

of from 25 to 35 mg/m L; c.) does not explicitly disclose the absence of ethanol; d.) does not disclose the 

pH of from 5.0-5.5; ore.) has a shelf life of at least 72 h when stored at $ 25°C. 

RCM meeting (Development and preclinical evaluation of therapeutic radiopharmaceuticals 

based on 177lu- and 90Y- labelled monoclonal antibodies and peptides: Stip, Republic of Macedonia 

October 01-05, 2012) discloses that 177lu•DOTA-TATE is prepared at the hospital radiopharmacy from a 

cold kit by a simple and single step. Careful adjustment of the pH of the radioactive reaction mixture 

prior to incubation is required, as the complexation yield of 177lu-DOTA-TATE achievable is highly 

dependent on the pH. The cold kit was prepared by adding DOTA-TATE dissolved in supra-pure water to 

a solution of ammonium acetate (pH ~5) containing gentisic acid and subsequently freeze-drying the 

mixtures after adjusting the pH to 5. The therapeutic dose of 177lu-DOTA-TATE could be prepared by 

adding the required volume of 177luC'3 with the lyophllfzed kit in 1 ml of water for injection and 

subsequently incubating the reaction mixture for a period of 45 min-lh. It was observed that the 

preparation is stable up to 4 d as it retained its radiochemical purity >98% when stored at room 
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It would have been obvious to one ordinarily skilled in the art before the effective filing date of 

the claimed invention that the gentisic acid is present in a concentration of from 0.5 to 2 mg/ml and 

ascorbic acid is present in a concentration of from 2.0 to 5.0 mg/ml as de Blois et al. teaches that the 

ascorbic acid and gentisic acid can be combined to provide a final concentrations of 1-20 mM, preferably 

3.5 mM for ascorbic and gentisic acid and this would require the use of the low end of the range of final 

concentration for each stabilizer to yield a total of 3.5 mM. 

It would have been obvious to one ordinarily skilled In the art before the effective filing date of 

the claimed invention that the gentisic acid can provided in a concentration of from 20 to 40 mg/ml or 

of from 25 to 35 mg/ml as de Blois et al. can be provided in a concentration of 1-20 mM. 

Furthermore, it is obvious to vary and/or optimize the amount of gentisic acid and ascorbic acid 

provided in the composition, according to the guidance provided by de Blois et al., to provide a 

composition having the desired properties such as the desired radiolytic stability. It is noted that 

"(W]here the general conditions of a claim are disclosed in the prior art, it is not inventive to discover 

the optimum or workable ranges by routine expedmentation." In re AIJer, 220 f.2d 454, 456, 105 USPQ 

233, 235 (CCPA 1955). 

It would have been obvious to one ordinarily skilled in the art before the effective filing date of 

the claimed invention that the 177Lu-DOTATATE formulation of de Blois et al. does not necessarily 

comprise ethanol as de Blois et al. specifically teaches that the addition of ethanol dramatically 

stabilized 1111n-DOTA-TATE during 7 days and [lllln-DTPA0Joctreotide (Octreoscan®) during storage and 

shows that the addition of ethanol does improve the stabilization of the 177Lu-DOTATATE formulation 

upon storage over a week (Fig) and RCM meeting discloses that the 177Lu-DOTA-TATE is prepared at the 

hospital radiopharmacy without ethanol and used after a period of 45 min-lh. 
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It would have been predictable to one ordinarily skilled in the art that the 177Lu-DOTATATE 

formulation of de Blois et al. does not necessarily require ethanol if is it to be mixed at the medical 

facility and to be used after preparation as the ethanol could lead to carcinoid syndrome and one 

ordinarily skilled in the art would have predicted that the ethanol is essential for the 1111n-DOTA-TATE 

during 7 days and [lllln-DTPA0]octreotide (OctreoScan®). 

Also, RCM meeting discloses that the 177Lu-DOTA-TATE is stable up to 4 d as it retained its 

radiochemical purity >98% when stored and does not require ethanol. 

It would have been obvious to one ordinarily skilled in the art before the effective filing date of 

the claimed invention to adjust the pH of the reaction mixture for radiolabeling to pH= 5 as RCM 

meeting discloses that the complexation yield of 177Lu-DOTA-TATE achi€vable is highly dependent on the 

pH, 

It would have been obvious to one ordinarily skilled in the art before the effective filing date of 

the claimed invention that the 1.nlu-DOTA-T ATE has a shelf life of at least 72 h when stored at 5 2s•c as 

RCM meeting discloses that the m lu-DOTA-TATE is stable up to 4 d as it retained its radiochemical 

purity >98% when stored at room temperature, as determined via HPLC. 
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de Blois et al. does not disclose a.) the concentration of DTPA, b.) concentration of acetic acid, 

or c.) adding one of the stabilizers during complex formation and one of the stabilizers after the complex 

formation. 

Maus et al. (Int. J. Diagnost. Imaging 2014, 1, 5-12) discloses 177Lu-DOTA-TATE which is 

vulnerable to radiolysis and the use of gentisic acid and ascorbic acid to reduce the effects of radiolysis 

(abstract}. The degree of radiolysis is influenced by several factors like the amount of DOT A-TATE, 

temperature, time, the total activity, the volumic activity, quenchers, etc. (p6, first paragraph). The 

study examines the effect of gentisic acid and ascorbic acid as quencher during and after the 

radiolabeHng 177Lu-DOTA-TATE (p6, first and second paragraph). 

The radiolabeling involves mixing DOTA-TATE with 7.5 GBq 177LuC'3 for 30 mins at so•c. Addition 

of 0.25 ml DTPA-solution (4 mg/ml) was used to complex any non-incorporated 177Lu (p7, 2.2. Manual 

radiolabeling procedure}. The total activity of the formulation is 0.5 GBq/ml (table 1). 

The radiochemical purity (RCP) of 177Lu-DOTA-TATE was measured by HPLC. RCP 2'.95% at 72h 

post radiolabeling (p8, 5.2 Radiolabeling without tC18 Purification). 

It would have been obvious to one of ordinary skill in the art before the effective filing date of 

the claimed invention to utilize DTPA in 4 mg/ml in the stabilized radiopharmaceutical formulations of 

de Blois et al. for the advantage of complexing any non-incorporated 177Lu, as taught by Maus et al. 

Furthermore, it is obvious to vary and/or optimize the amount of DTPA provided in the 

composition, according to the guidance provided by de Blois et al. and Maus et al., to provide a 

composition having the desired properties such as the removal of non-incorporated 177Lu. It is noted 

that "[WJhere the general conditions of a claim are disclosed in the prior art, it is not inventive to 

discover the opt imum or workable ranges by routine experimentation." In re Aller, 220 F.2d 454, 456, 

105 USPQ 233, 235 (CCPA 1955). 
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It would have been obvious to one of ordinary skill in the art before the effective filing date of 

the claimed invention to add one of the stabilizers during complex formation and one of the stabil.izers 

·after the complex formation of the stabilized radiopharmaceutical formulations of de Blois et af. as 

Maus et al. teaches of the study examines the effect of gentisic acid and ascorbic acid as quencher 

during and after the radiolabeling 177Lu-DOT A-TATE. 

de Blois et al. does not disclose DOTA-TOC. 

Frilling et al. (Surgery 2006, 140, 968-977) discloses that 177Lu-DOTA-TOC has been introduced 

for the palHative treatment of somatostatin receptor-expressing neuroendocrine tumors (NETs) 

(abstract; p969, left column, second paragraph). 177Lu is a more favorable agent for labeling DOTATOC 

for use for somatostatin receptor-targeted radionuclide therapy because of their high energy and longer 

range (p969, left column, second paragraph). 

It would have been obvious to one of ordinary skill in the art before the effective filing date of 

the claimed invention to substitute the TATE of de Blois et al. for the TOC of Frilling et al. as the 177Lu

DOT~ TOC is analogously used for treatment of NETs and the substitution of one somatostatin targeting 

moiety for another analogous somatostatin targeting moiety predictably yields a stabilized 

radiopharmaceutical complex that targets a somatostatin receptor for treatment of NETs. 

Response to ArgtJments 

Applicant assertions with regards to Chen et al. are moot as the reference of Chen et al. is not 

included in the current rejection. 

Applicant asserts that Maus et al. teaches away from using lower concentrations of gentisic acid 

and ascorbic acid. 



Evergeen Ex. 1004 
246 of 324

Application/Control Number: 16/175,239 
Art Unit: 1618 

Page 12 

The reference of Maus et al. was not used to teach of the lower concentrations of gentisic acid 

and ascorbic acid but was used to teach of the addition of the gentisic acid and ascorbic acid as 

quencher during and after the radiolabeling 177Lu-DOTA-TATE. 

It would have been obvious to one of ordinary skill in the art before the effective filing date of 

the claimed invention to add one of the stabilizers during complex formation and one of the stabilizers 

after the compleK formation of the stabilized radiopharmaceutical formulations of de Blois et al. as 

Maus et al. teaches of the study eKamines the effect of gentisic acid and ascorbic acid as quencher 

during and after the radiolabeling 177Lu-DOTA-TATE. 

The reference of de Blois et al. was used to teach that the gentisic acid is present in a 

concentration of from 0.5 to 2 mg/ml and ascorbic acid is present in a concentration of from 2.0 to 5.0 

mg/ml as de Blois et al. teaches that the ascorbic acid and gentisic acid can be combined to provide a 

final concentrations of 1-20 mM and therefore, it would have been obvious to one ordinarily skilled in 

the art before the effective filing date of the claimed invention to vary and optimize the concentration 

of ascorbic acid and gentisic acid in the 177Lu-DOTA-TATE. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded 

in public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 

extension of the "right to exclude" granted by a patent and to prevent possible harassment by multiple 

assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not 

identical, but at least one examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or would have been obvious 

over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 

Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993)i In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. 
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Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 

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

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

overcome an actual or provisional rejection based on nonstatutory double patenting provided the 

reference application or patent either is shown to be commonly owned with the examined application, 

or claims an invention made as a result of activities undertaken within the scope of a joint research 

agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file 

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

applications not subject to examination under the first inventor to file provfsions of the AIA. A terminal 

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

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit 

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

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

web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal 

Disclaimer that meets all requirements is auto-processed and approved immediately upon submission. 

For more information about eTermlnal Disclaimers1 refer to 

www.uspto.gov/patents/ process/file/ efs/ guidance/ e TD-i nfo-1.jsp. 

Cla,ms 1-18,20,21 and 23-26 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-14 and 29 of copending Application No. 16/140,962 

(reference application). Although the claims at issue are not identical, they are not patentably distinct 

from each other because the pharmaceutical solution of the instant claims encompasses the 

pharmaceutical solution of the copending Application No. 16/140,962 as they comprise analogous 

constituents in analogous concentrations. This is a provisional nonstatutorv double patenting rejection 

because the patentably indistinct claims have not in fact been patented. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to MELISSA JEAN PERREIRA whose telephone number is (571)272-1354. The 

examiner can normally be reached on M9-2, T9-3, W9-3, Th9-3, F9-2. 

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, 

Michael Hartley can be reached on 517-272-0616. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a US PTO Customer 

Servke Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/MELISSAJ PERREIRA/ 
Examiner, Art Unit 1618 
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CASE PAT058197-US-CNT02 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF 

Francesco de Palo et al. 

APPLICATION NO: 16/175239 

FILED: October 30, 2018 

Art Unit: 1618 

Examiner; Perreira, Melissa Jean 

Conf. No.: 1061 

FOR: Stable, Concentrated radionuclide complex solutions 

VIA EFS 
Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT AND REPLY TO NON-FINAL OFFICE ACTION 

This Reply is submitted in response to the Non-Final Office Action mailed June 5, 2019 

(the "Office Action") in the above referenced application. With no extension of time, this 

response is due on or before September 5, 2019. 

Applicant believes no additional fee is due. The Commissioner is authorized to charge 

any fees that may be due, or credit any overpayment of same, ,to Deposit Account No. 50-4409. 

Reference No. PAT058197-US-CNT02 

Reconsideration of the present rejections and withdrawal of the present rejections are 

respectfully requested. 

Amendments to the Claims are reflected in the listing of the claims which begins on 

page 2 of this paper. 

Remarks/Arguments begin on page 6 of this paper. 
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APPLICATION NO: 16/175,239 

Amendments to the Claims: 

PAT058197-US-CNT02 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Currently Amended) A pharmaceutical aqueous solution comprising: 

(a) a complex formed by 

(ai) the radionuclide 177Lu (Lutetium-177), and 

(aii) a somatostatin receptor binding peptide linked to the chelating agent DOTA; and 

(b) at least two different stabilizers against radiolytic degradation comprising 

(bi) gentisic acid or a salt thereof; and 

(bii) ascorbic acid or a salt thereof; 

wherein 

said radionuclide is present in a concentration that it provides a volumetric radioactivity 

of from 250 to 500 MBq/mL; [[and]] 

said stabilizers are present in a total concentration of from 1.0 to 5.0 mg/ml: and 

the pharmaceutical aqueous solution is substantially free of ethanol. and the 

radiochemical purity (determined by HPLC} of the solution is maintained at> 95% for 

at least 72 h when stored at 25 °c. 

2. (Currently Amended) [[The]) 6 pharmaceutical aqueous solution according to claim 1, 

wherein saia component (b), comprislng: 

(a) a complex formed by 

(ai) the radionuclide 177Lu (Lutetium-177). and 

(aii} a somatostatin receptor binding peptide linked to the chelating agent DOTA: and 

(b) stabilizers against radiolytic degradation consists consisting essentially of two stabilizers: 

(bi) gentisic acid or a salt thereof as a first stabilizer; and 

(bii) ascorbic acid or a salt thereof as a second stabilizer: 

wherein 

said radionuclide is present in a concentration that it provides a volumetric radioactivity 

of from 250 to 500 MBg/mL; and 

said stabilizers are present in a total concentration of from 1.0 to 5.0 mg/ml. 

3. (Previously Presented) The pharmaceutical aqueous solution according to claim 1, 

wherein 

(bQ gentislc acid is present in a concentration of from 0.5 to 2 mg/mL; and 

(bii) ascorbic acid is present in a concentration of from 2.0 to 5.0 mg/ml. 

-2-
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4. (Original) The pharmaceutical aqueous solution according to claim 3, wherein gentisic acid 

is present in a concentration of from 0.5 to 1 mg/ml. 

5. (Original) The pharmaceutical aqueous solution according to claim 3, further comprising: 

(c} diethylentriaminepentaacetic acid (DTPA) or a salt thereof in a concentration offrom 0.01 

to 0.1 O mg/ml. 

6. (Original) The pharmaceutical aqueous solution according to claim 5, further comprising: 

(d) an acetate buffer composed of: 

(di) acetic acid in a concentration of from 0.3 to 0.7 mg/mL: and 

(dii) sodium acetate in a concentration from 0.4 to 0.9 mg/ml. 

7. (Original) The pharmaceutical aqueous solution according to claim 6, wherein said acetate 

buffer provides for a pH of from 4.5 to 6.0. 

8. (Original) The pharmaceutical aqueous solution according to claim 6, wherein said acetate 

buffer provides a pH of from 5.0 to 5.5. 

9. (Original) The pharmaceutical aqueous solution according to claim 1, wherein at least one of 

the stabilizers is present during the complex formation of components (ai) and (aii) and at 

least one of the stabilizers is added after the complex formation of components (ai) and (aii). 

1 O. (Original) The pharmaceutical aqueous solution according to claim 1, wherein at least 

gentisic acid is present during the complex formation of components (ai) and (aii) and at 

least ascorbic acid is added after the complex formation of components (ai) and (aii) . 

11 . (Original) The pharmaceutical aqueous solution according to claim 1, wherein the only 

stabilizer present during the complex formation of components (ai) and (aii) is gentislc acid 

and the only stabilizer added after the complex formation of components (ai) and (aii) is 

ascorbic acid. 

12. (Original) The pharmaceutical aqueous solution according to claim 9, wherein that/those 

stabilizer/stabilizers which is/are present during the complex formation of components (ai) 

and (aii) is/are present during the complex formulation in a total concentration of from 15 

to 50 mg/ml. 

13. (Original) The pharmaceutical aqueous solution according to claim 9, wherein that/those 

stabilizer/stabilizers which is/are present during the complex formation of components (ai) 
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and (aii) is/are present during the complex formulation in a total concentration of from 20 to 

40 mg/ml. 

14. (Original) The pharmaceutical aqueous solution according to claim 12, wherein the only 

stabilizer present during the complex formation of components (ai) and (aiQ is gentisic acid 

and is present during the complex formation in a concentration of from 20 to 40 mg/ml. 

15. (Original) The pharmaceutical aqueous solution according to claim 11 , wherein the only 

stabilizer present during the complex formation of components (ai) and (aii) is gentisic acid 

and is present during the complex formation in a concentration of from 25 to 35 mg/ml. 

16. (Original) The pharmaceutical aqueous solution according to claim 1, which has a shelf life 

of at least 72 h when stored at :S 25 °c. 

17. (Currently Amended) The pharmaceutical aqueous solution according to claim 1, -fof 

which the radiochemical purity (determined by HPLC) is maintained at:::: 95% for at least 72 

h when stored at 25 °c which is a single dose that allows delivery of 7 .4 GBg + 1 o % of 

radioactivity at injection time. 

18. (Original) The pharmaceutical aqueous solution according to claim 1, wherein said solution 

is produced at a batch size of at least 20 GBq, at least 50 GBq, or at least 70 GBq. 

19. (Currently Amended) The pharmaceutical aqueous solution according to claim 17, which 

i~ ffee of ethanol provided in a volume of 20.5 to 25.0 ml. 

20. (Original) The pharmaceutical aqueous solution according to claim 1, wherein the 

somatostatin receptor binding peptide finked to the chelating agent DOTA is DOTA-TATE 

(oxodotreotide) or DOT A-TOG (edotreotide). 

21 . (Currently Amended) A pharmaceutical aqueous solution comprising: 

(a) a complex formed by 

(ai) the radionuclide 177Lu (Lutetium-177) in a concentration that it provides a 

volumetric radioactivity of from 250 to 500 MBq/mL, and 

(aii) DOTA-TATE or DOTA-TOC; 

(b) the stabilizers against radiolytic degradation comprising (bi) gentisic acid in a 

concentration of from 0.5 to 1 mg/ml and (bii) ascorbic acid in a concentration of from 2.0 

to 5.0 mg/ml; 
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(c) diethylentriaminepentaacetic acid (DTPA) or a salt thereof in a concentration offrom 0.01 

to 0.10 mg/ml; and 

(d) an acetate buffer composed of: 

(d~ acetic acid in a concentration of from 0.3 to 0. 7 mg/ml; and 

(dil) sodium acetate in a concentration from 0.4 to 0.9 mg/ml: wherein the 

pharmaceutical aqueous solution is substantially free of ethanol. and the radiochemical 

purity {determined by HPlC) of the solution is maintained at ~ 95% for at least 72 h when 

stored at 25 °c. 

22. (Currently Amended) The pharmaceutical aqueous solution according to claim 21 , which 

i~ free gf ethaR91 a single dose that allows delivery of 7.4 GBg + 10 % of radioactivity at 

injection time. 

23. (Previously Presented) The pharmaceutical aqueous solution according to claim 21 , 

wherein said complex is formed by the radionuclide 177lu and DOT A-TATE. 

24. (Previously Presented) The pharmaceutical aqueous solution according to claim 21 , 

wherein said complex Is formed by the radionucHde 177lu and DOTA-TOC. 

25. (Previously Presented) The pharmaceutical aqueous solution according to claim 21 . 

wherein said component (b) consists essentially of two stabilizers: 

(bi) gentisic acid or a salt thereof as a first stabilizer; and 

(bii) ascorbic acid or a salt thereof as a second stabilizer. 

26. (Previously Presented) The pharmaceutical aqueous solution according to claim 21 , 

wherein said complex is formed by the radionuclide 177Lu and DOT A-TATE with a volumetric 

radioactivity of about 370 MBq/ml, and said component (b) comprises gentisic acid in a 

concentration of about 0.63 mg/ml and ascorbic acid in a concentration of about 2.80 

mg/mL 
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Remarks/Arguments 

Upon entry of the amendments herein, claims 1-26 are pending. Claims 1, 2, 17, 19, 

and 21-22 have been amended. Support of the amendments appears in the original application 

as filed, at e.g., original claims 19 and 22, page 5, lines 6-9, and page 44, lines 24-32. No new 

matter has been introduced. 

Claim Rejections-35 U.S.C. § 103 

Applicant notes that the previous rejection of original claims 1-22 under 35 U.S.C. 103 as 

being unpatentable over Chen et al. (US 2007/0269375. "Chen") in view of Maus et al. (Int. J. 

Diagnost. Imaging 2014, 1, 5-12, "Maus") is wlthdrawn. See the Office Action at page 2. A new 

ground of rejectron is made. Specifically, claims 1-26 are rejected under 35 U.S.C. 103 as being 

unpatentable over de Blois et al. (Appl. Radiat. lsotop. 2014, 85, 28-33; "de Blois") in view of 

Singh et al. (Ind . J . Nucl. Med. 2011 , 26, 135-138; "Singh") and RCM meeting (Development 

and preclinical evaluation of therapeutic radiopharmaceuticals based on 177Lu and 90Y

labelled monoclonal antibodies and peptides: Stip, Republic of Macedonia October 01-05, 2012; 

"RCM'') and in further view of Maus and Frilling et al. (Surgery 2006, 140, 968-977; "Frilling''). 

See the Office Action at pages 4-11 . 

Each of the independent claims 1 and 21 is directed to a pharmaceutical aqueous 

solution that comprises, inter a/ia, (a) a complex of 177Lu (Lutetium-177) and a somatostatin 

receptor binding peptide linked to the chelating agent DOTA (e.g., DOT A-TATE or DOTA-TOC 

in claim 21); and (b) at least two different stabilizers against radiolytlc degradation, which include 

gentisic acid or a salt thereof and ascorbic acid or a salt thereof; wherein the radionuclide 177Lu 

is present in a concentration that it provides a volumetric radioactivity of from 250 to 500 

MBq/mL (i.e., 6.8-13.5 mCi/mL), wherein the solution is substantially free of ethanol and the 

radiochemical purity {RCP) of the solution is maintained at~ 95% for at least 72 h when 

stored at 25 °c. 
According to the Examiner, de Blois discloses that use of ethanol, in combination with a 

mixture of gentisic and ascorbic acid, has superior effects on stabilizing radiolabeled 

somatostatin analogs, and as a consequence, 177Lu-tabelled somatostatin analogs can be stored 

and transported in a single vial ready to use liquid formulation up to 7 days after radiolabeling 

(abstract) . Also, de Blois teaches a typical reaction mixture for radiolabeling DOT A-TATE 

consisted of 60 MBq of 177Lu in a final volume of 0.14 ml, buffer, and quenchers that include 

ascorbate, gentisic acid, ethanol and methionine. See the Office Action at pages 5-6. Applicant 

would like to point out de Blois teaches away from the claimed solution which is substantially 

free of ethanol while maintaining a RCP of~ 95% for at least 72 h when stored at 25 °c . 

More specifically, de Blois discloses various 177Lu-DOTA-TATE solutions containing different 

quencher mixtures, some with ethanol and the others without. See de Blois p30, section 3.3 and 
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page 33, Figures 6-7, which are reproduced below to facilitate discussion (dashed lines added 

to indicate RCP of 177Lu-DOTA-TATE solutions absent ethanol at 72 h, i.e., 3 days). 

I 00 ~ ~~-'-""-'.~·.:::l,:.-::::;-..::.·•···~··...._.···-----····III 
L ~)"-" , .. " .,:-;:::-,,..,,._ -il.·--.-..._,,...,.... ... -,.* 

75 ~ .,_ i -------=-• .._ 

! "...... : -----·-····• 
~ 1 ·-, ; u ' '-.., ~:i ~ 

7 ' '+---< t - . ........... . 
I 

0 .. !---,.---.---....----------
4-

Time (days) 
6 

··• ·· l:JOl,\•TATr•: • 7'h, ,.,l::,.t1ol 
··'-·· DOT.t.\-N(iC -, H,. <'llu1:,)i 

-+- DOTA-NOC 

Figure 6 of de Blois 

100 

75 +-----.---.--.....---.---,---.---. 

0 2 4 
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6 

Figure 7 of de Blois 

-Q- 3.7 GJ3q ( )Of! ii,L) ·1· T½, etbano 

A 3. 7 GBq (5 mL) ,. '!'}'.) ctJ·1atiol 

• · 7.4 (H3q_ (5 ml.,)+ 7% ct!1flm1 

·• 3.7GBq(l00 mL,1 

• · 3 7 GBq 1'50 mU 

As crearly shown in the figures above, absent ethanol, the RCP of 177Lu-DOTA-TATE solutions 

dropped to less than 90% after storing for 72 hrs. In contrast, adding ethanol helps to maintain 

the RCP of 177Lu-DOTA-TATE solutions at 90% or above. Accordingly, de Blois teaches away 

from the claimed solution, which is substantially free of ethanol while maintaining a RCP of~ 

95% for at least 72 h when stored at 25 °C. 

The Examiner further contends that the secondary reference RCM discloses that the 
177Ll.1-DOTA-TATE is stable up to 4 days as it retained its radiochemical purity >98% when 

stored and does not require ethanol. See the Office Action at page 9. Applicant notes that the 
177Lu-DOTA-TATE solution disclosed in RCM does not contain ascorbic acid or a salt thereof 

that is used in the claimed solution. In addition, nowhere does RCM teach or suggest the 

volume of the 177Lu-DOTA-TATE solution tested for stability. Thus, RCM does not teach or 
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suggest the volumetric radioactivity, 250 to 500 MBq/mL, recited in claim 1 or 21 . 1 

Accordingly, even if de Blois and RCM were combined, the resulting solution would be different 

from the claimed solutions. Further, Maus also teaches that RCP of mlu-DOTATATE is an 

essential factor for successful peptide receptor-targeted radionuclide therapy (see Introduction 

at pages 5-6) . The proposed modification by the Examiner to de Blois, I.e., removing ethanol. 

would render the solutions in de Blois unstable for storage and transport, and thus render de 

Blois unsatisfactory RCP for its intended purpose for patient infusion. The Examiner is 

reminded that prior art must be considered in its entirety, including disclosures that teach away 

from the claims and that proposed modification cannot render the prior art unsatisfactory for its 

Intended purpose or change the principle of operation of a reference. See MPEP 

§§ 2141 .02 and 2143.01 . 

The Examiner further relies on multiple secondary references: (i) Singh for disclosing the 

administration of a 10 mCi (i.e., 370 MBq) dose of 177Lu-DOTATATE, (ii) Maus for disclosing 

DTPA in 4 mg/ml and (iii) Frilling for disclosing DOTA-TOC. Initially, Applicant notes that Singh 

merely discloses the absolute dose of radioactivity of 177Lu-DOTATATE, 370 MBq, without 

disclosing the volume of the formulation. Accordingly, a skilled artisan would not have any 

knowledge of volumetric radioactivity of the formulation used in Singh, not to mention that she 

or he woulo have been motivated in any way to arrive at the claimed solution with the specific 

volumetric radioactivity of 250 to 500 MBq/mL recited in claims 1 and 21 . In View of de Blois 

and these secondary references, the Examiner contends that it is obvious to vary and/or 

optimize the amounts of 177Lu, gentisic acid, ascorbic acid, or DTPA provided in the claimed 

solutions. quoting "[W]here the general conditions of a claim are disclosed in the prior art, it is 

not inventive to discover the optimum or workable ranges by routine experimentation ." In re 

Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). See the Office Actin at pages 7-

10. Applicant disagrees and would like to point out that optimization of the application 

parameters had not been within the level of ordinary skill in the art at least because of the 

unpredictable nature of stabilizers (e.g., their types, timing of adding them, and their amounts) 

as evidenced by the teachings in Chen cited by the Examiner in the previous office action. 

Specifically, Chen in many places has stressed the unpredictability in selecting stabilizers and 

in when and how much the stabilizers are added. For example, in Example 3, Chen evaluated 

eight stabilizers, including ascorbic acid and gentisic acid sodium salts, and found that none of 

the eight reagents provided adequate radiostability for 48 hours. See paragraph (0265] . 

Chen further states that this result is uunexpected as gentisic acid , ascorbic acid, HSA and 3,4-

pyridinedicarboxyllc acid have all been reported by others to provide satisfactory protection 

against radiolysis for other radiopharmaceuticals .. .. The reagent 3,4-pyridinedicarboxylic acid, 

previously reported as an effective radiostabilizer, was found to interfere badly with the labeling 

1 740 GBq/mg at p86 of RCM is the specific activity, 1.e., 740 GBq for every milligram of 177Lu, which is different from 
volumetric radioactivity, I.e .. t he radioactivity per unit volume of the solutron of 1TTLu-DOTATATE. 
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reaction." Id.; emphases added. In other words, the general conditions of the pending claims 

are not disclosed in the prior art at least for the unpredictable nature of stabilizers. Accordingly, it 

is not obvious to optimize the amounts of 177Lu, gentisic acid, and ascorbic acid by routine 

experimentation to arrive at the claimed solutions. 

In summary, the Examiner has failed to present a proper prfma facie case of 

obviousness for claims 1-26 for at least the reasons set forth above. Instead, it is clear that the 

Examiner's obviousness rejection is based solely on impermissible hindsight in which 

Applicant's specification and claims were used as a blueprint to cherry pick elements from as 

many as five prior art references and piece together the invention of the pending claims. This is 

contrary to the MPEP 2141 .02 that requires a prior art reference be "considered in its entirety, 

i.e., as a whole, including portions that would lead away from the claimed invention" (emphasis 

original) and the long standing case law that requires that any judgment on obviousness must 

"not include knowledge gleaned only from applicant's disclosure." See, In re McLaughlin, 443 

F.2d 1392, 1395, 170 USPQ 209,212 (CCPA 1971). 

Further, the invention of the pending claims is also non-obvious in view of the combined 

teachings of the cited references for unexpected results set forth herein. The instant application 

provides sufficient evidence to demonstrate that the claimed ethanol-free pharmaceutical 

aqueous solution, with the recited concentrations of gentisic acid and ascorbic acid or salts 

thereof, are stable (e.g., RCP as determined by HPLC being maintained at 2: 95%) for at least 

72 hours when stored at 25 °C. See e.g. , Example 3 of the instant application. This effect was 

not present in the teachings of any of the cited references, and would not have been expected 

or predicted by a skilled artisan. For example, as taught by de Blois, absent ethanol, the RCP 

of 177Lu-DOTA-TATE solutions dropped to less than 90% after storing for 72 hrs. Even 

considering de Blois' higher concentrated solution with ethanol (3.7 GBq/5mL, i.e., 740 

MBq/mL), the RCP at 72 hrs has dropped to lower than 95% (see Fig. 7 of de Blois) . 

"Usually, a showing of unexpected results is sufficient to overcome a prima facie case of 

obviousness. See, e.g., In re Albrecht, 514 F.2d 1389, 1396, 185 USPQ 585, 590 (CCPA 

1975)." See MPEP § 2145. Accordingly, independent claim 1 or 21 is also patentable over de 

Blois in combination with all secondary references for unexpected stability. For at least the same 

reasons stated above, claims 2-20, each of which depends directly or indirectly from claim 1, 

and claims 22-23, each of which depends from claim 21 , are also patentable over cited 

references, taken alone or in combination. Applicant respectfully requests reconsideration and 

withdrawal of the rejection. 

Claim 2 has been rewritten as an independent claim and is patentable over the cited 

references on a similar ground. Claim 2 recites that component (b) consists essentially of two 

stabilizers: (bi) gentisic acid or a salt thereof as a first stabilizer, and (bii) ascorbic acid or a salt 

thereof as a second stabilizer. In contrast, the stable formulations taught in de Blois contains at 
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least four stabilizers, ascorbic acid, gentisic acid, methionine and ethanol. Given the 

unpredictable nature of stabilizers as discussed above and teaching away by de Blois, a sKilled 

artisan would not have been motivated to modify the teachings in de Blois in view of the other 

cited references to get rid of methionine and ethanol to arrive at the stable pharmaceutical 

aqueous solution in claim 2 with a reasonable expectation of success. Applicant respectfully 

requests reconsideration and withdrawal of the rejection . 

Claim 12 is also patentable over the cited references on an addrtional ground. It Is 

further noted that de Blois, in view of Chen, teaches away from presenting higher than 5 mg/ml 

gentisic acid or ascorbic acid at the radiolabeling reaction. de B(ois teaches that the 

concentration of ascorbic acid and gentisic acid at the radiolabellng reaction is optimized to 3.5 

mM or 3.5 millimoles per liter, which is equal to 0.5-0.6 mg/ml ascorbic acid and gentisic acid, 

much lower than the total concentration of from 15 to 50 mg/ml recited in claim 12. See de 

Blois p29, section 2.5. This low concentration of stabilizers at the radiolabeling reaction is 

consistent with the teachings in Chen, which state that, at the concentration of 5 mg/ml, gentisic 

acid or ascorbic acid either interferes with the labeling reaction or provides less stability during 

the reaction. See, e.g. , paragraph [0290] of Chen. In contrast, claim 12 recites that during the 

complex formation (i.e., the labeling reaction), at least one of the stabilizers is present in a total 

concentration of from 15 to 50 mg/ml. See a/so Example 2 of the instant application. None of 

Singh, RCM, Maus and Frilling corrects this defect of de Blois, at least because none of these 

references addresses the impact of concentrations of gentisic acid or ascorbic acid to the 

radiolabeling reaction. As increasing the concentration to greater than 5 mg/ml of gentisic acid 

or ascorbic acid at the radiolabeling reaction would render decreased stability in the formulations 

as indicated by de Blois in view of Chen, it teaches away from the invention of claim 12 which 

recrtes stabilizers present in the radio labeling reaction at a total concentration of from 15 to 50 

mg/ml. Accordingly, the pharmaceutical aqueous solution of claim 12 is nonobvious over de 

Blois, either taken alone or in combination with other references cited by the Examiner on this 

additional ground. As is claim 14, which depends from claim 12. Applicant respectfully requests 

reconsideration and withdrawal of the rejection. 

Double Patenting 

Claims 1, 9, 10, 12, 13, and 19 are provisionally rejected on the ground ofnonstatutory 

double patenting as being unpatentable over claims 20-21 of copending U.S. Application No. 

16/175,261 ; claims 1-22 are provisionally rejected over claims 1-31 of copending U.S. 

Application No. 16/045,484; and claims 1-18,20,21 and 23-26 are provisionally rejected on the 

ground of nonstatutory double patenting as being unpatentable over claims 1-14 and 29 of 

copending Application No. 16/140,962. See the Office Action at pages 2 and 13. 
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Without arguing the propriety of this rejection, Applicant respectfully requests that the 

provisional nonstatutory double patenting rejections over copending U.S. Application Nos. 

16/175,261 , 16/045,484 and 16/140,962 be held in abeyance until allowable subject matter in 

the present application has been determined. 

ln view of tile above remarks, Applicant submits that the pending application is in 

condition for allowance. The Director is hereby authorized to charge any deficiency in the fees 

filed, asserted to be filed, or which should have been filed herewith, to our Deposit Account No. 

50-4409, under Docket No. PAT058197-US-CNT02. 

Should the Examiner have any questions, please contact the undersigned attorney. 

Novartis Institutes for BioMedicat Research, Inc. 
700 Main Street, 4270 
Cambridge, MA 02139 
USA 
+1 617 871 3880 

Date: September 5, 2019 
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Attorney for Applicant 
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Oepartment of Commerce , P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patent s , P.O. Box 1450, Alexa ndria, VA 22313-1450. 

If y ou need assistance in a;r11p/eting the form. call / ·800·PT0·9 f99 and select option 2 
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Office Action Summary 

Application No. 
16/175,239 

Examiner 
MELISSA J PERREIRA 

Appticant(s) 
de Palo et al. 

Art Unit 
1618 

AIA (FITF) Status 

Yes 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

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

~ ten$Ions of time may be available under the plov,sions of 37 CFR 1.136(a), lo no even!, hoV11ever, may a reply be timely riled a~er SIX /6) MONTHS r,om lhe malling 
dale of this communIcatIon, 

- II NO period for lepty is specified above, lhe ma>1lmum statutory period will apply and y;III expire SIX (6) MONTHS from lhe malling dale of lh•s commun,cation. 
- Failure to reply v,lth,n lhe sel or Bl\lended period lor reply will, by statute, cause the appllcalion lo become ABANDONED (35 U.S.C. § 133). 

Any feply received by the Office later than U1/ee months aMer the mailing dale of tnis communic,:ition, even If timely filed, may r"educe any E!<llned p<1tent term 
adjustment. See 37 CFR 1.704(bJ. 

Status 

1)~ Responsive to communlcatlon(s) filed on 9/5/19. 

D A declaration(s)/attrdavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)~ This action is FINAL. 2b) D Thfs actfon is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 
__ ; the restriction requirement and election have been incorporated into this action. 

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

Disposition of Claims* 
5) 0 Claim(s) 1-26 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) 0 Claim(s) __ is/are allowed. 

7) 0 Claim(s) 1-26 is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O C!aim(s) __ are subject to restriction and/or election requirement 
• If any claims have been determined allowable, you may be eligible to benetit 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. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) tiled on __ is/are: a)O accepted or b)O objected to by the Examiner. 

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

Replacement drawing sh-eet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d) . 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S,C. § 119(a)-(d) or (f) , 

Certified copies: 

a)O All b)O Some•• c)O None of the : 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

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

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

Attachment(s) 

1) D Notice of References Cited (PT0,892) 

2) O lntorma1ion Disclosure Statemen1(s) (PTO/SB/OSa and/or PTO/SBI08b) 

Paper No(s)/Mail Date~ 
U.S. Falonl and Tradomal1\ OfflCl' 

PTOL-326 (Rev. 11 -13) Office Action Summary 

3) D Interview Summary (PT0-413) 

Paper No(s)/Mail Date~ 
4) D Other: __ . 

P,:irt of P,:iper No/ Mall Date 20191025 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 161 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Claims and Previous Objections/ Rejections Status 

Claims 1-26 are pending in the application. 

The rejection of claims 1-26 under 35 U.S.C. 103 as being unpatentable over de Blois et al. (Appl. 

Radiat. lsotop. 2014, 85, 28-33) in view of Singh et al. (Ind. J. Nucl. Med. 2011, 26, 135-138) and RCM 

meeting (Development and preclinical evaluation of therapeutic radiopharmaceuticals based on 177lu

and 90Y- labelled monoclonal antibodies and peptides: Stip, Republic of Macedonia October 01-05, 

2012) and in further view of Maus et al. (Int. J. Diagnost. Imaging 2014, 11 5-12) Frilling et al. (Surgery 

2006, 140, 968-977) is maintained. 

The rejection of claims 1,9110,12,13 and 19 on the ground of nonstatutory double patenting as 

being unpatentable over claims 20 and 21 of copending Application No. 16/175,261 (reference 

application) js maintained. 

The rejection of claims 1-26 on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-31 of copending Application No. 16/045,484 (reference application) is 

maintained. 

The rejection of claims 1-18,20,21 and 23-26 on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-14 and 29 of copending Application No. 16/140,962 (reference 

application) is maintained. 
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Applicant's arguments filed 9/5/19 have been fully considered but they are not persuasive. 

Claim Rejections - 35 USC§ 103 

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 

and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in t!,is Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 

not identically disclosed as set forth in section 102, if the differences between the claimed invention 
and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which the 

claimed Invention pertains. Patentabillty shall not be negated by the manner In which the invention 

was made. 

Claims 1-26 is/are rejected under 35 U.S.C. 103 as being unpatentable over de Blois et al. (Appl. 

Radiat. lsotop. 2014, 85, 28-33) in view of Singh et al. (Ind. J. Nuc/. Med. 2011, 26, 135-138) and RCM 

meeting (Development and preclinical evaluation of therapeutic radiopharmaceuticals based on 177Lu

and 90Y- labelled monoclonal antibodies and peptides: Stip, Republic of Macedonia October 01-05, 

2012) and in further view of Maus et al. (Int. J. Diagnost. Imaging 2014-, 1, 5-12) Frilling et al. (Surgery 

2006, 140, 968-977) as stated in the office action mailed 6/5/19. 

Applicant's assertions with regard to Chen are moot as it is not included in the instant rejection. 

Applicant asserts that de Blois discloses the use of ethanol, in combination with a mixture of 

gentisic and ascorbic add which teaches away from the claimed solution which is substantially free of 

ethanol while remaining a RCP of~ 95% for at least 72 h when stored at 25°C. Absent ethanol, the RCP 

of 177Lu-DOTA-TATE solution dropped to less than 90% after storing for 72 hrs. In contrast, adding 

ethanol helps to maintain the RCP of 177Lu-DOTA-TATE solutions at 90¾ or above. 
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The specification recites that "at least the amount of ethanol in the solutions of the present 

invention should be limited, e.g. less than 5%, preferably less than 2%, more preferably less than 1% in 

the final solution" which is being understood to define the limitation "substantially free of ethanol'' as 

recited in the instant claim. 

The reference of de Blois et al. teaches that concentration of ethanol is 2-20% (v/v) for ethanol. 

Therefore, it would have been obvious to one ordinarily skilled ln the art to reduce the amount of 

ethanol to about 2% which encompasses the "substantially free of ethanol'' amount of the instant 

claims. 

Applicant asserts that in !KM the 177Lu•DOTA·TATE does not conta[n ascorbk acid or a salt 

thereof that is used in the claimed solution. In addition, nowhere does RCM teach or suggest the volume 

of the 177Lu-DOT A-TATE solution tested for stability. Thus, RCM does not suggest the volumetric 

radioactivity, 2-50 to 500 MBq/mL. 

The reference of RCM teaches of stability studies after labeling DOTA-SP (Nie) with 33 MBq of 

177Lu with the addition of ascorbic acid or gentisic acid as stabilizers immediate after labeling. The RCP 

was determined to be 98.0 ± 0.1 with ascorbic acid and 97.8 ± 0.3 with gentisic acid after 24 hours. The 

acceptance limit for RCP is ~ 95% (p12, 5.2.2 Quality control). 

The reference of de Blois et al. teaches that the combination of gentisic acid, ascorbic acid and 

2% ethanol can be used for stabilization. 

Therefore, it would have been obvious to modify the amount of each stabilizer to provide for an 

acceptance limit for RCP of~ 95%. 

Applicant asserts that Maus teaches that RCP of m lu-DOTA-TATE is an essential factor for 

successful peptide receptor-targeted radionuclide therapy. The proposed modificat ion to de Blois, 

removing ethanol, would render the solution in de Blois unstable for storage and transport, and thus 

render de. Blois unsatisfactory RCP for its intended purpose for patient infusion. 
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The reference of Maus was used to teach that the use of gentisic acid and ascorbic acid to 
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reduce the effects of radiolysis of the177Lu-DOTA-TATE. The removal of gentisic acid and ascorbic acid 

decrease RCP <95% but reintroduction of ascorbic acid resulted in a RCP ~ 95% at 72h. 

Therefore, it would have been obvious to modify the amount of each stabilizer to provide for an 

acceptance limit for RCP of~ 95% wherein the stabilizers do not necessarily include ethanol or is 

substantially free of ethanol and provide an RCP ~ 95% at 72h. 

Applicant asserts that optimization of the application parameters had not been within the level 

of ordinary skill in the art at least because of the unpredictable nature of stabilizers (e.g. their types, 

timing of adding them, and their amounts). 

The reference of Maus was used to teach that the use of gentisic acid and ascorbic acid to 

reduce the effects of radiolysis of the 177Lu-DOTA-TATE. The removal of gentisic acid and ascorbic acid 

decrease RCP <95% but reintroduction of ascorbic acid resulted in a RCP ~ 95% at 72h. The 177Lu-DOTA-

TATE without tC18 purification post-radiolabeling remained stable RCP ~ 95% at 72h but with tC18 

purification resulted in 95% RCP after -3Sh and 92% at 72h post radiolabeling. Therefore, the RCP does 

not vary greatly, such as from 95% to 92%. 

The reference of de Blois et al. teaches that the combination of gentisic acid, ascorbic acid and 

2% ethanol can be used for stabilization. 

Therefore, it would have been predictable that177Lu-DOTA-TATE has an RCP of 95% - 35h and 

that addition of gentisic acid, ascorbic acid or a combination post radio labeling helps to maintain the 

RCP to ~ 95% at 72h. 

Applicant asserts that Singh merely discloses the absolute dose of radioactivity of m lu-DOTA

TATE, 370 MBq, without disclosing the volume of the formulation. Accordingly, a skilled artisan would 

not have any knowledge of volumetdc radioactivity of the formulation, not to mention that she or he 
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would have been motivated in any way to arrive at the claimed solution with the specific volumetric 

radioactivity of 250 to 500 MBq/mL. 

The reference of Singh teaches of a ten millicuries administered as a slow intravenous injection 

and therefore, it would have been predictable to provide a constant ten millic-uries over the course of an 

intravenous injection which necessarily is included in a large volume of solution to provide for images at 

4, 24 and 48 hours post injection. 

Also, the instant claims are product claims drawn to a pharmaceutical aqueous solution and 

therefore, it would have been predictable to one ordinarily skilled in the art to provide a concentration 

of a radiolabeled complex in a volume of solution within a vial/container and to vary the amount of 

radiolabeled complex and/or volume of liquid for storage, transportation, etc. for use in a hospital 

wherein the whole complex or a portion of the complex is used in a medical procedure. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded 

in public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 

extension of the ''right to exclude" granted by a patent and to prevent possible harassment by multtple 

assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not 

identical, but at least one examined application claim is not patentably distinct from the reference 

claim(s} because the examined application claim is either anticipated by, or would have been obvious 

over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 

Goodman, 11 F_3d 1046, 29 USPQ2d 2010 (Fed. Cir.1993); In re Long;, 759 F.2d 887, 225 USPQ 645 (Fed. 

Cir. 1985); In re Van Orn um, 686 F.2d 937, 214 USPQ 761 (CCPA 1.982}; In re Vogel, 422 F.2d 438, 164 

USPQ 619 (CCPA 1970}; In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or l.321(d) may be used to 

overcome an actual or provisional rejection based on nonstatutory double patenting provided the 

reference application or patent either is shown to be commonly owned with the examined application, 

or claims an fnvehtion made as a result of activities undertaken within the scope of a joint research 

agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file 

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

applications not subject to examination under the first inventor to file provisions of the AIA. A terminal 

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

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit 

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

determines what form (e.g., PTO/SB/25, PTO/58/26, PTO/ AIA/25, or PTO/ AIA/26) should be used. A 

web-based eTerminal Disclaimer may be filled Ol,lt completely online using web-screens. An eTerminal 

Disclaimer that meets all requirements is auto-processed and approved immediately upon submission. 

For more information about eTerminal Disclaimers, refer to 

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

Claims 1,9,10,12,13 and 19 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 20 and 21 of copending Application No. 16/175,261 

(reference application) as stated in the office action mailed 6/5/19. This is a provisional nonstatutory 

double patenting rejection because the patentably indistinct claims have not in fact been patented. 

Claims 1-26 are provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-31 of copending Application No. 16/045,484 (reference application) as 

stated in the office action mailed 6/5/19. This is a provisional nonstatutory double patenting rejection 

because the patentably indistinct claims have not in fact been patented. 
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Claims 1-18,20,21 and 23-26 are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-14 and 29 of copending Application No. 16/140,962 

(reference application) as stated in the office action mailed 6/5/19. This is a provisional nonstatutory 

double patenting rejection because the patentably indistinct claims have not in fact been patented. 

Applicant asserts that the provisional nonstatutory double patenting rejections be held in 

abeyance until allowable subject matter in the present application has been determined. 

The rejections are maintained as the claims are not allowable. 

Conclusion 

No claims are allowed at this time. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth 

in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 

the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 

shortened statutory period, then the shortened statutory period will expire on the date the advisory 

action is mailed, and any extension fee pursuant to 37 CFR 1.136(a} will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply expire later thah SIX 

MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to MELISSA JEAN PERREIRA whose telephone number is (571)272-1354. The 

examiner can normally be reached on M9-2, T9-3, W9-3, Th9-3, F9-2. 
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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 US PTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Michael Hartley can be reached on 517-272-0616. The fax phone number for the organization where 

this application or proceeding i5 assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Pdvate PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/MELISSA J PERREIRA/ 
Examiner, Art Unit 1618 

/Michael G. Hartley/ 
Supervisory Patent Examiner, Art Unit 1618 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

USPTO Automated Interview Request (AIR) 

Jan 15 2020 

This paper requesting to schedule and/or conduct an interview is appr:op~iate because: 

This submission is requested to be accepted as an authorization for this 
interview to communicate via the internet. Recognizing that Internet 
communications are not secure , I hereby autborize the USPTO to communicate with 
the undersigned concerning scheduling of the interview via video conference, 
instant messaging , or electronic mail, and to conduct the interview in accordance 
with office practice including video conferencing . 

Name(s) : 
Lian Ouyang 

S-signat.ure: 
/Lian Ouyang/ 

Registration Number : 
6S254 

U. S . Application Number: 
16175239 

Confirmation Number : 
1061 

E-mail Address : 
lian . ouyang@novar~is . com 

Phone Number: 
+l 6178713880 

Proposed Time of Interview : 
1-23-2020 11 : 00 AM ET 

Alternative Proposed Time(s) of Interview: 
l-2~-20~0 10:30 AM ET 

Alternative Proposed Time(s) of Interview: 
1-24-2020 11 : 00 AM ET 

Prefered Interview Type: 
Telephonic 

ram the applicant oi:: applicant ' s representative for this application . 

Topic for Discussion : 
103 rejection and cited references 
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PTO/SB/25 
Doc Code: DIST.E.FILE U.S. Patent and Trademark Office 
Document Description: Electronic Terminal Disclaimer• Filed Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING 
REJECTION OVER A PENDING ''REFERENCE" APPLICATION 

Application Number 76175239 

Filing Date 30-0ct-2018 

First Named Inventor Francesco de Palo 

Attorney Docket Number PAT058197-U5-CNT02 

Title of Invention 

Stable, concentrated radionuclide complex solutions 

~ 
Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
Office Action 

~ This electronk Terminal Disclaimer is not being used for a Joint 'Research Agreement. 

Owner Percent Interest 

Advanced Accelerator Applications (Italy) Sri 100% 

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal 
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the 
full statutory term of any patent granted on pending reference Application Number(s) 

16175261 filed on 10/30/2018 

16140962 filed on 09/25/2018 

16045484 fifed on 07/25/2018 

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the 
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant 
application shall be enforceable only for and during such period that it and any patent granted on the reference application are 
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its 
successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application 
that would extend to the expiration date of the full statutory t erm of any patent granted on said reference application, "as the 
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of 
any patent on the pending reference application," in the event that any such patent granted on the pending reference 
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent 
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321 , has all claims canceled by a 
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened 
by any terminal disclaimer filed prior to its grant. 
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Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

I certify, in accordance with 37 CFR l .4(d)(4), that the terminal disclaimer fee under 37 CFR l .20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

0 Small Entity 

0 Micro Entity 

@ Regular Undiscounted 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR l .4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this applicat ion 

Registration Number 69254 

0 A sole inventor 

0 

0 

A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 

Signature 
/Lian Ouyang/ 

Name 
Lian Ouyang 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by t he assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 
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Electronic Patent Application Fee Transmittal 

Apprication Number: 167 75239 

Filing Date: 30-0 ct-2018 

Title of Invention: Stable, concenlraled radionuclide complex solutions 

First Named Inventor/Applicant Name: Francesco de Palo 

Filer: Lian Ouyang/Susan Dil lon 

Attorney Docket Number: PAT058197-US-CNT02 

Fi led as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD(SJ 

Basic Fil ing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

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

USC($) 

Extension-.of-Time: 

Miscellaneous: 

Total in USD {$) 160 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer ~ Approved 

Application No.: 161'75239 

Fillng Date: 30-0ct-2018 

Applicant/Patent under Reexamination: de Palo 

Electron rc Termina I Disclaimer filed on January 28, 2020 

t8J APPROVED 

This patent is subject to a terminat disclaimer 

0 DISAPPROVED 

Approved/Disapproved b y: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSID: 38420031 

Application Number: 167 75239 

International Application Number: 

Confirmation Number: 7061 

Title of Invention: Stable, concentrated radionuclide complex solutions 

First Named Inventor/Applicant Name: Francesco de Palo 

Customer Number: 7095 

Filer: Lian Ollyang/Susan Dillon 

Filer Authorized By: Lian Ouyang 

Attorney Docket Number: PAT058197-US-CNT02 

Receipt Date: 28-JAN-2020 

Filing Date: 30-OCT-2018 

Time Stamp: 15:03:35 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

PaymentType DA 

Payment was successfully received 1n RAM $J60 

RAM confirmation Number E2020JRF03333029 

Deposit Account 504409 

Authorized User Susan Di llon 

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

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

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

37 CFR 1,20 (Post Issuance fees) 

37 CFR 1 .21 (Mlscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

35181 

1 Terminal Disclaimer-Flied (Electronic) eTerminal-Disclaimer.pdf no 2 
I 91N6<lti.511 I M}c2618)0.,~Jl>787S ltooSi 

96117 

Warnings: 

Information: 

30497 

2 Fee Worksheet (S806) fee-info.pdf no 2 
f.>D\.,6MaBl'9..5 1!15111 11allit7L'910.t I Zf4f40l!t 

.a 

Warnings: 

Information: 

Total Files Size (in bytes) 65678 

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 ARRlications Under 35 U.S.C. 1 11 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53{b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the fil ing date of the application. 
National Stage of an International Am~lication 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 appUcable 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 Ai;1glication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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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APPLrCA'TIO, N1JM'EIER FILL'1GOR371 r )DATE 

16/175,239 10/30/2018 

1095 
NOVARTIS PHARMACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 
EAST HANOVER, NJ 07936-1080 

Title:Stable, concentrated radionuclide complex solutions 

Publication No.US-2020-0030467-A 1 
Publication Date:0 1/30/2020 

Ui\7'fr.l) ST\Tf.S HEP/\ l!Tl'\1 Evr Of' f '0 \ 11\fElln: 
Unhcd to tr:es Pn,e.nt ond 'frudcui.ttt k Office 
Add,,.., c,:,,-n-,11sstf'NEh FOR rNrE.\"l'S 

ITTRt~ NAMED APPLICA; 

Pt &-.;l.\50 
AJ,:un.Jaa, ,ilyJnt.D 1211J• IH0 
"\\\\t.SD1&;1,s:6f 

Al J"Y. DOCl\.tIT No.mn_E 

Francesco de Palo PA T058 I 97-US-CNT0 
CONFIRMATION NO. 1061 

PUBLICATION NOTICE 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtarned from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application pubtrcations 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 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication , such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

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

OCficc- of Data ManagmenL Application Assistance \ Jail (571) 272-4000, or(S7 l ) 272~ 200, or 1-88 -7~ i-0101 

page 1 of 'I 
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;.!; .... ~--~ U NITE D S TATES PATENT ANO TRADEMARK Orr rcE 

"
~~ f e 

" B 

~~ ... ~ 

IJNITEI) STA TES DEPARTIIENT OF COJ.L\1:ER 
Unittd States l'atcnl ond 'l'rudcmark Office 
A<l<l r<lO<: COMM fS lONl:R FOR PATENT 

1'0 llo\ \~'Ill 
Ali: ~itt t<h1i1 V,ri lni;i: t!.1n.1 .i:,-o 
www. u, 11en ~O\ 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

I (1<)5 75\l(I ()'.'105/~020 
EXAM(NER, 

NOV ARTIS PHARMACEUTICAL CORPORATION 
l;\!TELLE TUAL PROPERTY DEPARTMENT 

l'IiRRElRA. MliLISSA J liAN 

ONE HEAL TH PLAZA 433/2 ARTUNrl PAPER N MB R 

EAST HANOVER. NJ 07936-1080 1618 

DAT MAJLUD: 02/05/21)20 

APPLICA 110N 0 . NLL'<G DATh FIR T NAMllD LNV E:NfOR CONFIRMATION NO. 

161175,239 10/J0/20I Pmncesco d · P~fo JOl'il 

TITLG OF JNVENT!ON: Stable, ~o nccn lraled rd.dionuclide comple~ solutions 

APP(.N. TYPF. [ SUE FEED F. PUF.11, ff' r\TION' flEJWllf; PRE, V. P ID lSSll)o i,Ef; TOTAL FE.Et$) l)l lF. DATll DIJE 

nonprovislonal $ 1000 0.00 0.00 1000 05/05/1010 

THE APPLICATIO IDENTIFIED ABOVE HAS BEEN EXAMT ED A D IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON TnE MERLTS IS CLO ED. TIU OTICE Of ALLOWA CE IS OT AGRA T OF P TENT RIGIITS. 
TlllS APPLICATION IS UBJECT TO WLTIIDRAWAL FROM IS UE AT TIIE ( lTIATlVE OF THE OFFICE OR uro 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

TIJE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WlTnIN THREE M TII FROM TUE MAILING 
DATE OF TRIS OTICE OR TffiS APPLICATION SHALL BE REGARDED AS ABANDONED. TIDS STATUTORY PERIOD 
CAN OT BE EXTENDED. SEE 35 .S.C. 151. THE I SUE FEE DUE INDICATED BOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVJOUSLY PAID I E FEE IN nns APPLICATION. IF A ISSUE FEE IlAS PREVJOUSLY BEEN PAID [ 
TlllS APPUCATIO (A SllOW ABO E), TUE RETURN OF PART B OF TLDS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY TllE PRE IOUSL PAID ISSUE FEE TOW ARD TIIE ISSUE FEE OW DUE. 

IIOW TO REPLY TO TlllS NOTICE: 

J. He view the E TITY STAT S shown abo e. If the ENTITY STATUS is shown as SMALL or MICRO. verify whether entitlement co that 
entity . rums _rill applies . 

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

1£ the ENTITY STATUS i. changed from thar showo above, oo PART B - FEE(S) T RANSM LTl'AL. cumplece eccion number 5 titled 
"Chunge ill E11tity St:m1s (from starus 1ndi<.;ated abo e)" . 

For pUll)Obe of chi. notice. mall eutity fee are l/2 the amount of uodi, couored fees. a nd oiicr entity fee. are l/2 the amouot of ~mall entity 
fee. 

n. PART 8 - PEE(S) TRANSMITTAL, or its equivalent, musr he complered and returned to the United States Patent and Trademark Office 
(US PTO) with your ISSUE rEE and PIJBLICA TION FEE (if requi red). If you are ch arging the fee(s to your deposit account, section "4b" 
of Pan B - Fee(s) Transmittal should be completed aml an extra copy of the fonn slioukl be submitted. JJ an equivalent of Part B is fi led. a 
request co reappl a previou ly paid issue fee mu r be clearly made. and delays io proces ing mayo cur due m the difficulty in recognizi ng 
the paper a. an equivaJent of Part B. 

III. AU commuoicatioos regarding th.is application mu ·t give the application number. Plea. e direct all communications prior to issuance to Mail 
Srop ISSUE FEE unles advised to the contrnry . 

IMPORTANT REMI DER: 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.u pto.gov/PatentMaintenanceFees. 

Page- I of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete anc.l send this form. together with applicab le fee s). by mail or fax. or via EFS-Web. 

By mail, send to: Mail Stop ISS 8 F88 
Commi . iooer for Parents 
P.O. Box 1450 
Alexandria. Virginia ~313- 1450 

By fax. send to: (571 -273-2885 

INSTR CT IONS: Thi, f nrm should he U5Cd fnr mu1smiuirtg the ISSUE Fl!!! ~nd PIJB L.fCA TION Ff-if. (if required). Ulock J through ;i should he complct.:d where apptoprinlc. All 
further rorrespondent'e ioduding the P:.uem.11dvaore ordiiri; and nolilkuLion of maintenance l'etoi, will be mailed to the l"UrrenL corrc,pondence11ddress as iodicmed un les~ cc rreotcd 
below or diroc1ed ntherwi,~ in Bio k I. by ta) speci fying a new correspondence address: tlnd/or (bl indicating a sep,1.r.1tl! "F£1:! ADIJRHSS" for mninlt:nance fee nolific:,tions. 

0 .)1<1! I C'0R~l'.SVON01-.N ' J'.>nR · 

I 0')5 7590 0'.1/05/~(LO 

Note: A certificate or mailing can n aly he used [Qr dnmi;s1ic mui liJ:rg, of the 
Fe~( I Tmn,miLtal. This cc.rlifi.-:1W t'.Uinot be.! used for uny oilier a,·tomp:mying 
pupc ·, 13~ch nddiliCJmtl paper, ~ue)1 a., an a~sig1101c111 or fnrmaJ drawing. tnust 
have its own certi ticate of mailing or trnnsmission.. 

Cerfifitok of Mailing or Transmiisitm 

NOV ARTIS PHARMACEUTICAL CORPORATION I hereby certify that this f-ec(sl Tmnsmln,ll i, being deposited wlLh Lhi, niti,d 
Stare, Postal Service wl th sufficfonl poslllge for lirsL class maH in w1 envelope 
addre~~cd 10 the Mnil Stop ISS FEE address above. or being traMmil tcd ro 
lhc SPTO via PFS-Wcb or 1,y facsimi le to (57 1) :!73-'.!SSS. on the date hclow. 

I:--:TELLECTUA L PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 
EAST HA~OVER. NJ 07936- 1080 

APPJ CATION N ) . PILING DATE 

10/30/2018 

CSl,IUl111Ulf: , 

(J)nte 

FIRST AMED INVI,NTOR 

f'nmt·eS<:o de l'nlo 1061 16/175.BIJ 

TITLE OF INVENT!O table. t•onccntratetl rndionuclidc complex solution, 

APl'LN. TYPt I SUlffEt D ' F. 

nonprovi~ional 1000 

EXAM INER ART UNIT 

PERREffiA. MELISSA JEA)< 16 18 

I. ange o mrre poncJenre addre nr indic:niou oJ "Fee Addn: s'' (.17 
CFR U6Jt 

J Change of rnrrcs[l(l11dcm·e adclrc ·s (or Change o Corrcs1wndcncc 
Address form PTO/SB/J ~2l au.ached. 

,.J "Fee AdJress" imliralion (or "f'ee Add~s" lndirntioa fonn PTO/ 
S.B/4 7: Rev 0;1-09 or more rcconO attached, Use of a Custom~r 
Number is re uired. 

I OTAl..l'F. (StD E DAT8Dt;.E 

CLASS-SU BCLASS 

4'.!4-001690 

' ·orptin1mg on l e pntenl lront puge. hst 
( I ) The names of up lo J registered pateDL auorneys 
nr agent& OR. nltemntively. 
(2l The name or a single Hrm (having as !I. member a 
n:gi,tered a1tomcy or agen t) nod the nrun~s of up 10 
::! regiskred patent nu.omey~ or ngentr.. ff no name t, 
li~tcu. no nnmc will be printed. 

$1000 05/05/1020 

2 ____________ _ 

.3 ____________ _ 

D R.E lDENCuDATA TO BE PRI 'TED ON THE PATENT lpri.utortypcl 

PLEASE .NOTE: tile s an ;usignce i identified below. no as ignre data wi ll i1ppc1u- on the patcoL lf nn assignee i idunti ficd below. the docuinunt mu ·thaw been prcviou~ly 
recorded. or filed for rccordnrion. as set ICJrlh in J 7 Cffi J .11 and 7 FR J , l(a). omplcti n CJI' th is fonn is 'OT n 5uh5Li1utc for filing an ,~~~ignmcnL 

(Al NAME OF ASSIGNEE (Bl RESIDEt'<CE: (CJTY and STATE OR CO NTRYI 

Please check the appropriate assignee categnr)' orcalegories (will nol be [Jrinted on lbe plllent) : U Individual 1_j OJ1loraLion CJr other privme group en tity L.l overnmcat 

4a. Fee: ~ubmittw: :l1s.\ue Fee JPubl kaLion Fee (if requirudl • Advance Order - # o Copie 

4b, Method or Paymeui: (Pltmseftrsl m1p11l_v u11y vre1•iol/.ll)' 11aidfee bow11 ubo11c/ 

J Elet tronic Pnyment via l:FS-Wd, 0 f.nc lnscd check ::J , on-clcc1mnic payment by credit card (ALtach fom1 PT0-20381 

. .J The Direc1or i hereby aulboriLed Lo charg.: Lbt: required foe(,\. any cJdicien~-y. or lTcdfL ,1ny uvcrpaymcnt LO D~posil Accounl t--o. ___ _ 

5. ha ngc in Enlily bltw. (from ~tatu~ indicated nboveJ 

J Applicant cl!l'tifying mic-ro entity ~l!l.lu~, See 3 7 crR 1.29 

':J Applicant a,scrting mull entity status, See 37 ' f-l R 1.27 

.J Applicant chunging 10 regu lar undi,counted fee taw ·. 

NOTE: Ab en( a vu.lid ceni ficutioa of fitro EnliLy StaLus ( see form PTO/SB/ I SA anJ l 8). is ue 
fee payment in the mkru entity amount will not be acteptetl al the risl. of application abanduomenL 
NOTE: IJ'thc application W(I~ prcviou~ly under mi a'O enti ty 'lntu~. chccki11g 01i s box will be ta.ken 
lo be a noliricarinn Qf )o~i. of cnlitlen1cn1 In mic-ro cnlity ~latu~ • 
.tiQifu Chcc·king this tiox will be ia.kcn lo be a no1ifica1ioo of ICJss of eL11.iUcmeol 10 s1n11U or micro 
eality ,t,tlus, as applicable. 

, OTE: Tlti, form must be ,igncd in nccordam:i: wilb 37 CFR l. 31 nod 1.33. See 37 CFR 1.4 for sigo3turc rc9u lremc0Lb nod ~rtifica1 ioa,. 

Au1horl1.cd Si_gnmure ____________________ _ 

Typed or printed name ____________________ _ 

PTOL-85 Pan B (0 - l81 pprovctl for usi; through 01 /J l/2010 
P.i.ge:! of J 

0MB 0651-0033 

Date 

Rcgi,lr'..u.ion No. ______________ _ 

U.S. Pnlcol a.ad Tradcmt1rk Offict!~ ·.s. DEPARTME:-iTOF COMMERC 
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t>!-"'~'"~ UNITED STATES PATENT A ·o TRADEMARK OrrrcE 

"
~~ f e 

" B 

~~w~ 

APPUCA1~ N NO, f'UJNG OA1'E PtRST NAMED INVENTOR 

16/175.239 10/J0/2018 J'rancesco de Palo 

I ()!)5 75\l(I 0.'/05/~020 

IJNITEDSTATES DEPARTIIENT OF OJ.L\1:ER 
Unittcl States l'atcnl ond Trudcmark Office 
A<l<h'dLS: COMMfS LONER FOR PATENT 

fl<). llO\ \,HO 
Alt' xw tKlrin V1ri lnia l.!31.l -1.$50 
W'<i~W-1-iSl'U> ~\O\ 

EXAM(NER, 

NOV ARTIS PHARMACEUTICAL CORPORATION 
l;\!TELLE TUAL PROPERTY DEPARTMENT 

l'IiRRElRA. MliLISSA JEAN 

ONE HEAL TH PLAZA 433/2 ARTUNl'l 

EAST HANOVER. NJ 07936- J 080 161 8 

DA Tu M AILUO: <r.!/05/2020 

Determination of' Patent Term Adjustment under 35 U.S.C. 154 (b) 

(Applications filed on or after May 29, 2000) 

PAPER N MB R 

The Office has disconlinued providing a Patent Term Adjustmenl (PTA) ca.lculation with the Notice of Allowance. 

Section 1 (h)(2 of the AIA Techn.icaJ Corrections Act amended 35 U.S.C. 154(b)(3J(B)(i lo e liminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance . See Revi ion Lo Patenl 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore. the Office i no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
aclju tment determination with tbe Issue N tification Leuer that i mailed lo applicant approximately three week prior 
to the is uc dale of the patent. and will include the patent torm adju tmcnt on the patent. Any request for reconsideration 
of Lhe patent tenn adju ' hnent detennjnalion (or reinstatement of patent term adju tmenl) . houJd follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding lhe Patent Tctm Extension or Adjustment dctcnnination , hould be directed to the Office of 
Patent Legal Admini tralion al 571)-272-7702. Que tions relating to issue and publication fee payments should be 
directed Lo the Customer Service Center of the Office of Paten I Publication at 1-(88 )-786-0101 or (571)-27--4200. 

Page3 of3 
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0MB Clearance and PAA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencie~ lo obtain Office of Management and Budget 
approval before requesting most types of informati0n from lhc public. When 0MB approves an agency request to 
coUecl infonnation from the public. 0MB (i) provides a valid 0MB Contro l Number and expiration da te for lhe 
agency to display on the instrument that will he used to collect the information and (ii) requires the agency to inform 
the public ahout the 0MB Control Number's legal significance in accordiuice with 5 CPR 1320.5(b). 

The information collected by PTOL-85 Part 8 is required by 37 CFR 1.3 11 . The information is required to 0btain 
or retain a benefit by the public which i~ to file (and by the USPTO to process) an application. Confidentiality ii, 
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 lo complete this form and/or suggestions 
for reducing th.is burden. should be sent to the Chief Information Officer. U.S. Patent and Trademark Office, 
U.S. Depurlment of Commerce. P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Pa1en1s, P.O. Box 1450. Alexandria. 
Virginia 22313- 1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond 10 a collection 
of informal.ion unless ii displays a valid 0MB control number. 

Privacy Act Statement 

The Privat:y Act of 1974 (P.L. 93-579) requires U1al you be gi,vcn ccrlain information in connection wiU1 your 
submission of the attached fom1 related lo a patent application or patent. Accordingly, pursuant to tl1e requirements 
of the Act. please be advised that: ( I ) the general ,wthority for U1e collection ofthis information is 35 U.S.C. 2(b) 
(2); (2) furnishing of lhe information solic ited is voluntary: and (3) the principal pwl)ose for which lhe information 
is used by the U.S. Patent and Trademark Office i!i Lo proce:.s and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information. the U.S. Patent and Trademark Office may not 
be able lo process and/or examine your submission, which may result in terminatio n of proceedings or abandonment 
of the application or expiration of !he patent. 

The information provided by you in this fom1 will he subject 10 the following routine uses: 
I. The information on this form will be treated confidentially 10 U1e extent allowed under the Freedom of 

Jnfonml.lion Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records fro m U1is system of records may 
be disclosed to the Department of Justice to detennine whether disclosure of these records is required hy the 
Freedom of Information Act. 

2. A record from U1is system of records may be disclosed. as a routine use, in tbc course of presenting evidence 
to a court 01agi:-tra1e. or administrative tribunal. including disclo~ures to opposing counsel in the course of 
settlement negotiation:.. 

J. A record in this system o r recmds may be disclosed, a,; a routine use. to a Member of Congress suhmiuing 
a request involving an individual, to whom the record pe.rtains, when lhe individual ha~ requested assistance 
from the Member with respect to tbe subjccl mailer of the record. 

4. A record in this system of records may be disclosed, as a routine use. to a contractor of the Agency having 
need for the informa1ion in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974. as amended, pucsuant to 5 U.S.C. 552a(m). 

5. A record related lo an International Appli.cation ftled under the Patent Cooperation Treaty in this system of 
records may be disclosed. as a routine use. to the international Bureau of' the World Intellectual Property 
Organization, pursuant 10 the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to anoU1er federal agency for purposes of 
National Security review (35 U.S.C. 18 1) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system or records may be disclosed., as a routine use, lo the Administrator. General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvement:, in records management practices and program:,, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulation:- governing inspection 
of records for this purpose, and any other relevant ( i.e., GSA or Commerce) directive. Such disclosure shall 
nol be used lo mo.kc determinations about individuaJs. 

8. A record from thi~ syste m o f records may be- disclosed. a~ a routine use, Lo the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further. a.record 
may be disclosed, subject to the limitations of37 CFR 1. 14. as a routine LL'>C. to the public if the record was Ci.led 
in an application which became abandoned or 1n which the proceedings were terminated and which application 
}s referenced by e ither a published application. an application open to public inspection or an issued patent. 

9. A record from this system or records may be disclosed. as a routine use. to a Fcdera.J_ Stale. or local la.w 
enforcement agency. if I.he US!YfO becomes aw,m~ of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
16/1 75 ,239 
Examiner 
MELISSA J PERREJRA 

Applicant(s) 
de Palo et al. 
Art Unit I AIA (FITF) Status 
1618 Yes 

- The MAILING DA TE ol this communication appears on the cover sheet with the correspondence address
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this appllcation. 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 applicatlon is subject to withdrawal from issue at the initiative 
of the Offlce or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 1/24/20. 

0 A declaration(s)/affidavlt(s) under 37 CFR 1.130(b) was/were Hied on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ : the 
restriction requirement and election have been lncorporated Into this action. 

3.~ The allowed claim(s) is/are 1 and 3-26. As a result of the allowed claim(s) , you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index,.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 

a) DAIi b) 0 Some •c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. 0 Certified copies of the priority documents have been received In Application No. __ . 

3. 0 Copies of the certified copies of the pr1ority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a}). 

~ Certifled copies not received : __ . 

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

5.0 CORRECTED DRAWINGS (as "replacement sheets'') must be submltted. 

D including changes required by the attached Examiner's Amendment / Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each 
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1.0 Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ . 

3.0 Examiner's Comment Regarding Requirement tor Deposit 
of Biological Material __ . 

4.~ Interview Summary (PTO-413), 
Paper No./Mail Date. __ • 

/Michael G. Hartley/ 
Supervisory Patent Examiner, Art Unit 1618 

5. ~ Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7, • Other __ 

/MELISSA J PERREIRA/ 
Examiner, Art Unit 1618 

U.S. Patanl and Tradema,~ Ott~ 
PTOL-37 (Rev. 08-13) Notice of Allowa_bllity Pan of Paper No./Mail Dale 20200128 



Evergeen Ex. 1004 
298 of 324

Application/Control Number: 16/175,239 
Art Unit: 1618 

Notice of Pre-A IA or AIA Status 

Page2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or additions 

be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure 

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with Lian Ouyang on 

1/28/2020. 

The application has been amended as follows: 

IN THE CLAIMS: 

1.) In line 12 of claim 1, please delete "is substantially free of' and insert "has less than 1 %" in 

its place. 

2.) Please cancel claim 2 

3.) In line 12 of claim 21, please delete "is substantially free of" and insert "has less than 1'¼" in 

Its place. 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: the prior art does not teach 

of the combination of gentisic acid, ascorbic acid and less than 1% ethanol to provide stabi lization of the 

177Lu-somatostatin complex wherein the gentisic acid and ascorbic acid are in low concentrations but 

the complex maintains a radiochemical purity (RCP) of ~ 95% for at least 72h. 

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." 
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Application/Control Number: 16/175,239 
Art Unit: 1618 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to MELISSA JEAN PERREIRA whose telephone number is (571)272-1354. The 

examiner can normally be reached on M9-2, T9-3, W9-3, Th9-3, F9-2.. 

Page3 

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 US PTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Michael Hartley can be reached on 517-272-0616. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information system, call 800-786-

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

/MELISSA J PERREIRA/ 
Exarn1ner, Art Unit 1618 

/Michael G. Hartley/ 
Supervisory Patent Examiner, Art Unit 1618 
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Appllca.nt-lnitiated Interview Summary 

Application 
No. 
16/175,239 
E:xaminer 
MELISSA J 
PERREIRA 

All participants (applicant, applicants representative, PTO personnel) ; 

Applicant(s) 
de Palo et al. 

Art 
Unit 
1618 

AIA (First Inventor 
to File) Status 

Yes 

Page 

1 of 2 

1, MELISSA J PERREIRA (Examiner) ; Telephonic 2. Lian Ouyang (Attorney of Record); Telephonic 

Date of Interview: 24 January 2020 

Claims Discussed: Claims 1,2 and 21 

Prior Art Discussed: The prior art does not teach of the combination of gentisic acid.ascorbic acid and less 
than 1 % ethanol to provide stabilization of the 177Lu-somatostatin complex wherein the gentisic acid and 
ascorbic acid are in low concentrations but the complex maintains a radiochemical purity (RCP) of 3" 95% for at 
least 72h. 

Amendment proposed: Applicant suggested amending the claims to recite "less than 1 % ethanol." 

Brief Description of the main topic{s) of discussion: The applicant and examiner suggested amending the 
claims to recite "less than % 1 ethanol." The instant claim 2 is cancelled as it does not exclude ethanol as a 
fo,mulation constituent. such as solvent, etc. 
SPE Mike Hartley agreed with the amendment for allowance. 

Issues Discussed: 

Proposed Amendments: 
An amendment to the claims to recite "less than %1 ethanol." 
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I /MELISSA J PERREIRA/ 
Examiner, Art Unlt 161 B 

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 
Tille 37 Code of Federal Regulalions (CFR) § 1 .133 lntervfews, paragraph (b) 
37 CFR § 1.2 Business 1o be 1ransacted in writing 

U.S. Palenl and Tradem~I< Office 
PTOL-413/413b (Rev. 01/0112015) Interview Summary Paper No. 20200128 

AppUcant recordation instructions: The formal written reply to the last Ottice action must include the substance 
of the interview. (See MPEP section 713.04). lf 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. 
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Search Notes 

I CPC - Searched• 

Symbol 

Application/Control No. 

16/175,239 

Examiner 

MELISSA J PERREJRA 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

de Palo etal. 

Art Unit 

1618 

I Date I Examiner 

Date Examiner 

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 

EAST 

google scholar 

inventor search 

copending appffcation search 

EAST 

google scholar 

EAST 

EAST 

Allowability conference (SPE Mike Hartley) 

U.S. Palen1 and Trademark Office 

Date 

01/18/2019 

01/18/2019 

01/18/2019 

01 /18/2019 

05/30/2019 

05/29/2019 

10/25/2019 

01 /28/2020 

01/27/2020 

/MELISSA J PERREIRA/ 
Examiner, Art Unit 1618 

Page 1 of 2 

Examiner 

MP 

MP 
MP 

MP 

MP 

MP 

MP 

MP 

MP 

Part ot Paper No.: 20200 128 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Search Notes 16/175,239 de Palo et al. 

I I I Examiner Art Unit 

MELISSA J PERREIRA 1618 

Interference Search 

US Class/CPC 
US Subclass/CPC Group Date Examiner 

Symbol 

A61 K 51/08 

U.S. Palen1 and Trademark Office 

01/28/2020 

/MELISSA J PERREIRA/ 
Examiner, Art Unit 1618 

Page 2 ol 2 

MP 

Part at Paper No .. 20200128 
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Issue Classification 

CPC 

Symbol 

Appllcation/Control No. 

16/175,239 

E.xaminer 

MELISSA J PERREIRA 

Applicant(s)/Patent Under Reexamination 

de Palo et al . 

Art Unit 

1618 

Type Version 

A61K r=~; 51 ,,_,'.,:
1

083 F 2013-01-Q1 
I-A-6_1_K __ ...,, .. . }i@ _4_7-----1@i·,·-,. '---------------------+------+-2-0-13--0-1-~0-1-----l 

.,,,..... '%:.··:.::: i-1_2 _________________ -4 _____ -+----------l 
A61 K )&!:[ 47 f·,W 22 2013-01-01 

A61 K \ww 47 • ,~~:-:',:, ... :,_",.:.,_.~.--·•· .. ,~·;_',_:,_:,_·.:::,_-
1
1-
2
s-

1
-----------------+------+-2-01-3-.a-1--o-.1---1 

A61 K )I\ 51 f;.Ut I 2013-01 -01 

CPC Combination Sets 

Symbol Type Set Ranking Version 

I/MELISSA J PERREIRA/ 28 January 2020 
Examiner, Art Unit 1618 Total Claims Allowed: 

(Assistant Examiner) (Date) 25 
/Michael G. Hartley/ 29 January 2020 

O.G. Print Claim(s) O.G. Print Figure Supervisory Patent Examiner, Art Unit 1618 

(Prlmary Examlner) (Date) 1 none 

U.S. Pa1en1 and,rademark Office Part of Paper No,: 202001 28 

Page 1 of3 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

A61 K 

A61 M 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

424 

CROSS REFERENCES(S) 

Application/Control No. 

16/175,239 

Examiner 

MELISSA J PERREIRA 

1.69 

Applicant(s)/Patent Under Reexamination 

de Palo et al . 

Art Unit 

1618 

00 

14 

SUBCLASS 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

I/MELISSA J PERREIRA/ 28 January 2020 
Examiner, Art Unit 1618 Total Claims Allowed: 

(Assistant Examiner) (Date) 25 
/Michael G. Hartley/ 29 January 2020 

O.G. Print Claim(s) O.G. Print Figure Supe,visory Patent Examiner, Art Unit 1618 

(Prlmary Examlner) (Date) 1 none 
U.S . Palent and 1' rademark Office Part of Pacer No,: 20200128 

Page 2 of 3 



Evergeen Ex. 1004 
306 of 324

Issue Classification 
Application/Control No. 

16/175,239 

E.xaminer 

MELISSA J PERREIRA 

Applicant(s)/Patent Under Reexamination 

de Palo et al . 

Art Unit 

1618 

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

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 9 10 18 19 
2 10 11 19 20 

2 3 11 12 20 21 
3 4 12 13 21 22 
4 5 13 14 22 23 
5 6 14 15 23 24 
6 7 15 16 24 25 
7 8 16 17 25 26 
8 9 17 18 

I/MELISSA J PERREI RA/ 28 January 2020 
Examiner, Art Unit 1618 Total Claims Allowed: 

(Assistant Examiner) (Date) 25 
/Michael G. Hartley/ 29 January 2020 

O.G. Print Claim(s) O.G. Print Figure Supe,visory Patent Examiner, Art Unit 161 8 

(Prlmary Examlner) (Date) 1 none 

U.S . Pa1en1 and , rademark O ffice Part of Pacer No,: 20200128 

Page 3 of 3 
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EAST Search History 

EAST Search History 

EAST Search History (Interference) 

IEJE1r~ar-~M)uery. . .. ,1D8s ·--·-·-- -· 11g:~~~~r .JEJ[Time Stamp .. j 
iEJEll~~:i~:i~,~n -- ___ _J~;~s: - __jf "_ -- IF7 ~~~i9°1128 

- J 
1EJEltp?177 ~di _Lu·•·.. .. .... _ iIB~~UB; ..... _JIOR ..... _..... . ... ·--··· jr=J ~~~g6:2s_ ..... ~ 
IEJ[ ]ls17 .and s1s··· ................... Jl~;~;us; ············ jloR ............................... ..JF7 ~~~g60112a ... .J 

11 S20 .... 11834 .JIA61 K51 / 08.cpc ................... {l~;~UB;······· .. ···.JER ................................. Jlo~ .. -..... j ~~~g~o112s·-··-J 

!EJr=11s17 .. and .. S20····· .................... Jl~;~;us; ............. llOR······················· .. ···· .. ]F7 ~~~g~o112s ........... ! 
!F7LJIS19 .. and .. s20·····--.. ······ .. -···· j'~;~PUB: .............. IIOR········ ......................... JF7 ~~~g~o1./28 ........... ! 
1/28/2020 2:14:38 PM 
C:\ Users\ mperreira\ Documents\ EAST\ Workspaces\ 16175239.wsp 

li1e:///C/Users/mperreira/Documents/e-Red%:WFolder/16175239/EASTSe.1rchAistory. l 6175239_AccessibleVersion.htm[ 1/28/20101: 14:39 PM I 
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PA T058197-US-CNT02 

IN THE UNITED ST A TES PA TENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF 

Francesco de Palo et al. 

APP LICATIONNO: 16/175239 

FILED: October 30, 20 I 8 

Art Unit: 1618 

Examiner. Perreira. Melissa Jean 

Conf No.: 1061 

FOR: Stable, ConcentTated radfonuclide complex solutions 

VIA EFS 
Commissjoner for Patents 
PO Box 1450 
Alexandria VA 22313-1450 

2020. 

INTERVIEW SUMARY, COMMENTS ON STATEMENT OF REASONS FOR 
ALLOWANCE, AND REPLY TO NOTICE OF ALLOWANCE 

Applicant thanks Examiner Perreira for the Notice of Allowance mailed on Februruy 5. 

lnterriew Summar,· 

Applicant's representative thanks Examiner Perreira for the courtesy of telephonic 

interviews conducted on January 24, 2020 and then on January 28. 2020. During the January 24, 

2020 interview, claims 1, 2. and 21 as well as prior art cited for the J 03 rejection were discussed. 

Applicant proposed claim amendments. During the January 28. 2020 interview, Applicant 

authorized Lhe Examiner's amendments described on page 2 of the Notice of Allowance. 

Comments on Statement of Reasons for Allowance 

l1 is recognized that in accordance with M,P,E.P. § 1302. 14. the Examiner·s statement of 

reasons for allowance is not intended to necessarily state all the reasons for allowance or all the 

details why claims are allowed. In the application referenced above. i t is not conceded that the 

Examiner·s stated reasons for allO\>vance are the only reasons for which the claims are allowable. 

The ExamiJ1er's reasons for allowance indicate that particular claim elements are not disclosed 

or suggested by the prior a11 of record, yet the claims may be patentable for other reasons as 

well, including the inventive combination of all of the recited claim elements. It is not conceded 
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PA T058197-US-CNT02 

IJ1at the specific limitations identified by the Examiner are necessary to distinguish the art of 

record or lo satisfy the requirements of 35 U.S.C. § I 12 Moreover, the Examiner does not 

assert, and it would not be conceded. that the Examiner's reasons have any bearing on the 

patentability of claims in any other applications directed to the disclosed subject matter. 

In addition. each dependent claim stands on its own and may be allowable on .its own 

merits. ln particular, each dependent claim may be allowable on the basis of a combination of 

some oflhe features recited in the dependent claim and its base claim(s1= which combination of 

features may not include all of the limitations identified in the Examiner's reasons for allmvance. 

In response to the Notice of Allowance. enclosed is a completed Part B- Fee(s) 

Transmittal. The issue fee in the amotull of$1.000 is being paid with lJlis reply on the 

Electwnic Filing System. Apply those fees and any other necessary charges or credits to 

Deposit Account No. 50-4409. referencing the above docket number. 

Dated: Februa1y l0. 2020 Respectfully submitted. 

Electronic signature: / Lian Ouvang / 
Lian Ouyang 
Registration No.: 69254 
Novartis Institutes for Biomedical Research. lnc. 
700 Main Street 
Cambridge. Massachusetts 02139 
(617) 871-3880 
Attorney For Applicant 
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Electronic Patent Application Fee Transmittal 

Application Number: 167 75239 

Filing Date: 30-0 ct-2018 

Title of Invention: Stable, concenlraled radionuclide complex solutions 

First Named Inventor/Applicant Name: Francesco de Palo 

Filer: Lian Ouyang/Susan Dillon 

Attorney Docket Number: PAT058197-US-CNT02 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub--Total in 

USD(SJ 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 150 1 1 1000 1000 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-.of-Time: 

Miscellaneous: 

Total in USO ($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 38547248 

Application Number: 167 75239 

International Application Number: 

Confirmation Number: 7061 

Title of Invention: Stable, concentrated radionuclide complex solutions 

First Named Inventor/Applicant Name: Francesco de Palo 

Customer Number: 7095 

Filer: Lian Ollyang/Susan Dillon 

Filer Authorized By: Lian Ouyang 

Attorney Docket Number: PAT058197-US-CNT02 

Receipt Date: 7 0-FEB-2020 

Filing Date: 30-OCT-2018 

Time Stamp: 22:29:42 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

PaymentType DA 

Payment was successfully received 1n RAM $JOOO 

RAM confirmation Number E202020M31094480 

Deposit Account 504409 

Authorized User Susan Dillon 

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

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

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

37 CFR 1,20 (Post Issuance fees) 

37 CFR 1 .21 (Mlscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

289101 

1 Issue Fee Payment (PTO-85B) f'AT058197-US-CNT02JF.pdf no 2 
~l~b~~ld9'JIIS<>l<l<Sn92h9T. 

, o., i 

Warnings: 

Information: 

154942 
PAT0587 97-US-

2 
Applicant summary of intervi ew with 

CNT02_responsej ntervlew_su no 2 
examiner 

mmary.pdf 6106ilt>4AOS6.ld7Sc5bcl7.-i~lb'.llam<B40c 
71 ... 

Warnings: 

Information: 

30100 

3 Fee Wofksheet (5B06) fee-info.pdf no 2 
Df'e1nf~lld&Seec8046df71rc06eed .... 

Warnings: 

Information: 

Total Files Size (in bytes) 474143 

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 Aeelications Under 3S U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Aeelication 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 Aeelication 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 lnternationa I Filing Date ( Form PCT /RO/1 OS} wil I 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 -FEl<..(S) TRANSMITTAL 
Complete und send 1hisform.1oge1her,1ith tho: ,1pplicable fec(s). b)r mail or fax. or via EFS-Web. 

By ulaiJ. send 'lo~ Mail Slop ISSUE FEE 
0:11umissioner for Pmenl.S 
P.O. Box 1450 
A lexandria. VA 22313-14 -o 

By fnx. send to: (5 l) 273-2885 

INS'mUCTIONS; 11,isimu shouldbeu ed for lro1isuit1iJ1gtlielSSU £ FEE nudP -BLICA TION FEE (i fre<1uired ), Stocks l tltruugll5sbouldbecortpleted whe.re appropn, !Cc 
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corrcc!cd bclo11 ord1recied otherwise in Block I. b) Cal specify m g a ne\V com:spoudcnce address'. ond/or{b) indicating n separate " FEE ADORES ·· for m1inlcnancc loc 
no1 i fica11ons. 

CUllRENTCORRESPONDF.NCP. Al}DRESS iNotc· Use Block I. ilrany dim'@: ofnddrtss) 'late· A ctrtificm~ of noiliug can onl} be used fo r dorresli c rmi li ngs ut the 
Fl!C(Sl Tu111sni11nJ 11,is certifieme can no I be used for any ()theraceonpanying 
P"P"l'S. Eacl, ;Jdd1lio11al p:ipcr,~uch as :111 assigum,ul or i)nrnl drawing, nusl 
hove ,ts own certiJicalc oI rmiling ortransrnssinu_ 

1095 7590 02/05/2020 Cc.11ifica te of Maill11g or ·fran,ruis•io11 

NOVARTIS PHARMACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 

I hen:b)' ccm6· thal thi s fees) l'r:msnillal ;s beini:deposiled ,villuhe Unirw 
Stmes Posto! s~n1ke With su llicienl postage 1Dr first class ,rnil III an euvelop;, 
11ddressod to I he Mai l Stop ISSUE FEE addressabove. or being truns 11i11w 10 1h:, 
u S E PTO,•ia · FS-Web or by ficsinile 10 (57 I) 273-2885.011 the dnl e below_ 

EAST HANOVER, NJ 07936-1080 
(Tvped orprirtcd Jrun:I 

l ig uarure) 

(Dme) 

APPUCATIO NO FILI GDATE FIRST NAMED INVENTOR A1TOEINEY DOG.ET NO CONFIRMATION NO 

16/175,239 10/30/2018 Francesco de Palo PAT0580197-US•CNT02 1061 

TITLE OF INVBN11ON· 

EXAMINER ART UNIT Cl.A S.S- IJB0.1\ 

2. Fo r pnalin , on the patenr front pnsc. lisf I. Change or correspondence address orindicaticm of"' Fee 
Add=s" (37 Fil 1.36") 

( I) The n3JJES. ofup to 3 re~islen:d pmen Lallumeys 
orngcnt OR. nl 1e rnm1 c l\ , 

1. Lian Ouyang 
O Cha nge of corn:spoo~eocc address (or Change of 

Concspondence Addruss rom, P10/SB/l 22l ai 1achcd . 

o~ Fee Address~ 111dica(.on (o r " Fee Address" lndicatio 11 
fom, Pl'OISBl.17: Rei· 0J -11'.I oriroru receu r) 
,11 1nchlld . U~c of n 11 111111 cr u111heris rc<1ui11:d. 

(21 Th~ uaneofa single finn (bnvingasammfler 
a 1e.,;1S1ered auomey ur agc nr / and Lhe nan:es uf 
up 10 l rog1s1crcd 1ia1c111 nll0nil-1 sorai;en1s. tr 
110 ua11 ts lislud, 11u 1111111! will be primed , 

J . ASSIGNElr NA.VTI: A D RESIDENCE DATA ' I'() Bl: PRINTED ON nm PA 1lc:-.CT(pri111 Utl pc) 

l'L£ASENOTE: l,lnless an ass ignee isidcmificd below. no nssigoccd,im will appcru o n lhe pmell . lfan nss1gncc ,s idc1111ficd below, the documml mus( have beeu 
pre, ioush· recorded. or fi led for recordalion_ns sci forth in P CFR 3. l laud J 7 CFR 3.8 l(a). Corrplelion oftllisi>rm isNOTa s ubstitute Jbr Ji liolJ an nss1l'onen1 . 

(A1NAME OF ASSIGN.EE tBI RESIDE. CE: (CITY aud STAIB or CO N'ffiYl 

ADVANCED ACCELERATOR APPLICATIONS (ITALY) S.R. L POZZILU (ISERNIA) , ITALY 

Please check (he ,1ppn,pria1e •1Ssig 11ec c.iiego ~ o , c:ilcgl)rit.~ (wi ll 110L be pn 11cd on1he pa1e11I). 0 I11dlv 1dual 0 CorporJ1io 11 o,orher pm•atc rro11p c11tii)' 0 Govemm::nl 

""· rec.~ S11b 11i11cd. 0 1ssu~ Fee D P11blicn1lu11 Fee 11frucg1ired 1 0 Adv:m~c Order-# or Copies 

4b. Met bod of Payrrcnl (l' leo.H' fin r r~app~•u111• pr~l'lum/p poul fe~ show11 ubu1•e 1: 

0 Electronic l'aym::n1 via llFS-Wcb D Enclosed check O No11-elcc1ro11ic po) mmt by credit card (A llach furn, PT0-203 111 
0 111e Dircc1oris hcrcbi au1llorizcd 10 charge1herequired li.-e1s). ooy dc~cic11cy,orcrcdi 1 .111)' o,•elTJO) 11-em 10 Dcposi1 Acoou111 No. ___ _ 

5 . Change or En1i1y 1111us tlio mstallls iudicated above1 

0 App lican l ccrt,fvi.n~ nicrn enlil)' s lat us. eeJ7 CFR 1.19. 

• Applic,1111 as.mti11J!$ 11111 1 Cllllt)' .Sllll\JS. See 37 CFR 1.1 

0 App licant chongiog to rejmlar undi»:;ouotcd keslnlus. 

NOTE: Absent a vali d Ceni fi caliou ofMicm Enlll)' Stal us (sec i>m-.; PTO/SB/ I SA and l5Bl. issue Jee 
pay11c1111111hc nicro elltil)' an 11111 will not bcncccpled m 1hcris~ ofappli , 1100 nba11don 11 em . 
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Aulhori1ed ignature /Lian Ouyang/ 
·typed orpri111ed non~ Lian Ouyang 

PTOf. -85 P~rt B (IJ8- L8) App1ovml iirttse\hrnug~ 01/]l(lll'.!ll 0MB 065 L-0llJJ 

Dnie 02/10/2020 

Registmlion No. 69254 

\J . P;11e11I 1111d ·rroocunrk Offi.x, U,S. Dl':PARlMl!NT OF COMMIJRClc 
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0MB Clearance and PRA Burden St atement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget a pprova I before requesting 

most types of information from the public. When 0MB a pp roves an agency request to collect information from the public, 0MB (i) provides a 

va lid 0MB Control Number and expiration date for the agency to display on the instrument that will be used to col lect the information and (II) 

requires the agency to inform the public a bout the 0MB Control Number's lega I significance in accordance with 5 CFR 1320.S(b). 

The information collected by PTOL-85 Part Bis required by 37 CFR 1,311. The information is required to obtain or retajna benefit by the public 

which is to fi le (and by the U5PTO to process) an application. Confidentiality is governed by35 U.5.C. 122 and 37 CFR 1.14. lhis collection is 

estimated to take 30 minutes to complete, including gat hering, preparing, and submitting t he completed application form to the USPTO. Time will 

vary depending upon the lndlvidu~ I case. Any comments on the amount of time you require to complete this form and/or suggestions fur 

reduclng this burden, should be sent to the Chief Information Officer, U.S. Patent and Trade mar~ Office, U.S. Department of Commerce, P .0. Box 

1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLffiD FORMS TO TI-11S ADDRESS. SEND TO: Commissioner for Patents, P.O. 

Box 1450, Alexandria, Virginia 22313-1450. Under the Paperwork. Reduction Act of 1995, no persons a re required to respond to a collection of 
information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form 
related to a patent application or patent Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority 
for the collection of this lnformation Ts 35 U.S,C, 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for 
which the information is used by the U.S. Patent andTradema rn Office is to process and/or examine yours ubmission related to a patent 
applica tion or patent. If you d'o not furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or 
examine your submi~sion, which may result in termination of proceedings ora ba ndonment oft he application or e1<piration of the patent. 

The i nformation provided by you in this form will be subject to the fol lowing routine uses: 

1. The information on this form wil l be treated confidentially to the extent a II owed under the Freedom of Information Act (5 U.S.C. 552) 
and the Privacy Act (5 U.S.C 552a). Records from this syst em of records may be disclosed to the Department of Justice to determine 
whether disclosure of these records l s required by the Freedom of Information Act. 

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

3. A record i n this system ofrecords may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member wi th respect to t he subject 
matter of t he record. 

4. A record in thls system of records may be disclosed, asa routine use, to a contractor of the Agency having need for the Information in 
order to perform a contract. Recipients of information shall be required to comply wi th the requirements of the Privacy Act of1974, as 
amended, pursuant to 5 U5.C. 552a(m). 

5. A record related to an International Application filed underthe Patent Cooperation Treaty in this system of records may be dis dosed, as 
a routine use, to the International Bureau of the World Intellectual Property Organiz;ation, pursuant to the Patent Cooperation Treaty. 

6. A record In this system ofrecords may he disclosed, as a routine use, to another federa I agency for purposes of National Security review 
(35 U.S.C. l8J.}.1nd for review pursuant to the Atomic Energy Act (42 U.$.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibi lity to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governi ng inspection of records for this purpose,a nd any ot her relevant {i.e., GSA or Commerce) directive.Such 
disclosure shall not be used to make determi nations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public a~ereither publication oft he application pursuant 
to35 U.S.C. 122(b)or issuance ofa patent pursuant to 35 U.S.C.151, Further.a record maybe disclosed.subject to the limitationsof37 
CFR 1.14, as a routfne use, to the public i f the record was filed in an application which became abandoned or in which the proceedings 
were terminated and which application is referenced by either a published application, an application open to pub]lclnspectlon or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcementagency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 
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37l(<l DATE 

10/30/201 8 

GRP I\&'[ 
INlT 

161 8 
FIL !'EE RllC'D 
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NOVARTIS PHARMACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 
EAST HANOVER, NJ 07936-1080 

Ui'ITrnn ST\T l';S n RP/\ 111':11 Rvr Of' r·o,urRnn : 
Unl [cd. w ws P11 , c.nt ond Trudemnt k Off'i c(! 
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TTY.DO KET.NO TOT Cl IM lNP a.AIMS 

PAT058197-lJS-CNT02 22 2 
CONFIRMATION NO.1061 

CORRECTED FILING RECEIPT 

IIIIIU IIIIIIU!IIH~-~ llUP I H 1111111 

Date Mailed: 02/12/2020 

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 wr1tten tequest for a corrected Flling 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 FiHng Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor{s) 

Applicant(s) 

Francesco de Palo, lvrea, IT ALY; 
Lorenza Fugazza, lvrea, ITALY: 
Donato Barbato, lvrea, ITALY ; 
Maurizio Mariani, lvrea, ITALY; 
Daniela Chicca, Albiano d'lvrea, ITALY; 
Giovanni Tesoriere, Noicattaro, ITALY; 
Clementina Brambati, Torino , ITALY; 

Advanced Accelerator Applications (Italy) Sr1, Pozzilli, ITALY; 

Power of Attorney: The patent practitioners associated with Customer Number 01095 

Domestic Priority data as claimed by applicant 
This application is a CON of 16/140,962 09/25/2018 
which is a GIP of 16/045 ,484 07/25/2018 

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.) 
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/1B2018/057415 09/25/2018 No Access Code 
Provided 
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/1B2018/055575 07/25/2018 No Access Code 
Provided 

page 1 of 4 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

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

If Required, Foreign Filing License Granted: 02/11 /2020 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/175,239 

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Stable, concentrated radionuclide complex solutions 

Preliminary Class 

424 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents"} for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 
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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 Chlna, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T ( 1-866-999-4258) . 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms , Munitions and Implements of War (22 CFR 121-128))· the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774) ; the Office ot 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 5.1 S(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 
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community: serves as an ombudsman for existing and potential investors; advocates on behalf of lJ.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Application/Control Number: 16/175,239 
Art Unit: 1618 

Notice of Pre-A IA or AIA Status 

Page2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or additions 

be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure 

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with Lian Ouyang on 

1/28/2020. 

The application has been amended as follows: 

IN THE CLAIMS: 

1.) In line 12 of claim 1, please delete "is substantially free of' and insert "has less than 1 %" in 

its place. 

2.) Please cancel claim 2 

l-t-

3.) In line-tt-of claim 21, please delete "is substantially free of" and insert "has less than 1'¼" in 

Change(s) app lied 

to document. 
Its place. 

/L.R.✓ 
Z/ 1 1/2020 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: the prior art does not teach 

of the combination of gentisic acid, ascorbic acid and less than 1% ethanol to provide stabi lization of the 

177Lu-somatostatin complex wherein the gentisic acid and ascorbic acid are in low concentrations but 

the complex maintains a radiochemical purity (RCP) of ~ 95% for at least 72h. 

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." 
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16/175,239 - GAU: 1618 

PTO/SB/06a (02-18) 

Receipt date: 11/01/2018 

Doc code: IDS 
Approved tor use through 11/3012020. 0MB 065Hl031 

U.S. Patent and TrademaJltOffice; U.S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no ,persons are required to resp011d to a collection of inmrmation unless it contains a valid 0MB control number. 

Doc description : Information Disclosure Statement (IDS) Filed 

Application Number 16175239 

Filing Date ]016--10-30 

INFORMATION DISCLOSURE First Named Inventor I ~e Palo, Francesco 
STATEMENT BY APPLICANT 

Art Unit I 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket NL1mber I PAT058197-US-CNT02 

U.S.PATENTS I Rernove j 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Unes Where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 

C f ange(s) .:i )plied 
Figures Appear 

t o 

/J 
2/ 

~ocume nt 

E../ 1 5804157 1998-09--08 
... .... . ·-' 

}/2020 5nn1vasa 11 et aL 

2 5830431 n 990-11--03 - '6 ~ • ..• -.. .. . 
Sriniva san et 21 I. 

3 5776894 1998-07-07 -
·- --- ·-

lbert et .-il. 

4 5753627 h998-05-19 . -~ 
··- -

Albert et -a l. 

5 6183721 B1 ~001-02-06 • A,-.. 

A lbert et al. 

6 6277356 81 ~001-08-21 
,_ 

~~ --
Albe rt e t I. 

7 6123916 ~00()..()9-26 • A~ 

·-
Kre nning e t a l. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 
U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

EFSWeb2.U 8 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROOGH. /M.J.P/ 
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ITED STATES PAT.ENI' AND TRADEMARK 0FHC -; 
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The Patent Tenn Adjustment i 0 day( ·). Any paterit to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application , the filing date that 
dete.rrnines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed i11fonnation by accessing the Patent Application Information 
Retiieva1 (PAIR) WEB site (http://pair.uspto.gov . 
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of Patent Legal Administration at (571)-272-7702. Questions re]ating to issue and publication fee payments 
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