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Attorney Docket Number PAT058197-US-CIP02 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/175261 

Title of Invention Stable, concentrated rad to nuclide complex solutions 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to ttle instant applicatron-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the tnstant 
application (see paragraph B in subsection 1 below). 

Should applicant choose nouo provide an authorization ldentrned in subsection 1 below, applicant must opt--out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

N.QTI;: This section of the Application Data Sheet is QN.L.Y. reviewed and processed with the lM.IlA~. filing of an 
application. Aft.er the initia l filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP offlce(s) . fnstead , Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. PriorLty..Qocument Exchan..Q!L{PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO) . the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), ami any ottier foreign Intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a forelgn 
appllcation claiming priority to the instant patent application is filM., access to : (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic appHcation to which priority or benefit ls claimed by the 
instant application and its related bibliographic data, and (3} the date of fil ing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results f,:Q.m U.S. AJrnlication to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide ttle EPO access to the bibliographic data and search 
results from the .instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See .37 CFR 1.14(tl)(2). 

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating fo re ign IP office access to the instant 
D application-as-filed. If this box is checked , the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. lfthis box is checked, the USPTO will not be providing the EPO with search resl1lts from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number PAT058197,US-CIP02 
Application Data. Sheet 37 CFR 1.76 

Application Number 16/175261 

Title of Invention Stable, concentrated rad to nuclide complex solutions 

Applicant Information: 

Provid ing assignment information in this section does not substitute for compl iance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office 

Applicant 1 
If the applicant is the inventor (or the rema ining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed , 
The information to be provided in this section is the name and address of the legal representative who 1s the applicant under 37 CFR 
1.43: or tile name and address of the assignee, person lo whom tile inventor is under an obligation to assign the Invention , or person 
who othe,wise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1 46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee , person to whom the inventor is obligated to assign, or person who otherwise shows suffic1ent 
proprietal)' interest) together with one or more joint inventors, then the joint inventor or inventors who are also tne applicant should be 
identified in this section . 

!@Jit~@:wil 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to ass ign, 10 Person who shows sufficient proprietary Interest 

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
ff the Applicant is an Organization check here . (gJ 

Organization Name I Advanced Accelerator Applications (Italy) Sri 

Mailing Address Information For Applicant: 

Address 1 Via deli 'lndustrla Prima Traversa 

Address 2 

City Pozzilll State/Province 

Country' I IT Postal Code 86077 

Phone Number Fax Number 

Email Address pip_inbox.phchbs@novartis.com 

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

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substi1ute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the omce. 
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Attorney Docket Number PAT058197-US-CIP02 
Application Data Sheet 37 CFR 1.76 

Application Number 16/175261 

Title of Invention Stable, concentrated rad to nuclide complex solutions 

Assignee 1 

Complete th is section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
appl1cation publication. An assignee-applfcant identified In the "Applicant Information" section will appear on the patent application 
publication as an applfcant. For an assignee-applicant, complete this section only if identlfication as an assignee Is also Cles fred on the 
patent application publication. 

lfthe Assignee or Non-Applicant Assignee is an Organization check here. • 
Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City State/Province 

Countryi I Postal Code 

Phone Number Fax Number 

Email Address 

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

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1 33{b) . However, if this Application 
Data Sheet is submitted with the JWTJA!.. filing of the application ~JJ_g either box A or Bis !J0t checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

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

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

Signature /Lian Ouyang/ Pate (YYYY- MM-DD) 2019-05-13 

First Name Lian I Last Name I Ouyang Registration Number 69,254 

Additional Signature may be generated within this form by selecting the Add button. 
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Attorney Docket Number PAT058197-US-C IP02 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/175261 

Title of Invention Stable, concentrated rad to nuclide complex solutions 

This collection of information is required by 37 CFR 1.76. The information is requ ired to obtain or reta in a benefi t by the public which 
is t o me (and by tile USPTO lo process) an application. Confldentality Is governed by 35 U.S.C. 122 and 37 CFR 1.14 Thrs 
collection is estimated to take 23 mlnutes to complete , Including gathering, preparing , and submitting the completed application data 
sheet form to the USPTO. Time wi ll vary depe(lding upon the ind ividual case. Any comments on the amount of time you requ ire to 
complete th is fo(m and/or suggestions for reducing this burden , should be sent to the Chief lnformatlon 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, Ale.xandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-5791 requires that you be given certain information in con11ectio11 with your subrnlssion of the att,1ched fo1m related lo a patent 
application or patent. Accordingly, pursuant ,o the requlrE<rnenls of the An, please be advised that: (1) the general authority for the collt>ction of this 11,formatlon 
is 35 U 5 C. 2(b)(2); (2)fur nfsh,ng of the information solicited is volunta ry; and (3l the prir1cip;; I purposl:!' ror whkh th!:!' irifo1rnation is used by the U.S. Patl:!'nt and 
Trademark omce is to process and/or examine your submisslo;) related to a patent application or patent. If you do not furnish the reque~ted lnforrnation, the U.$ 
Patent and Trademark Office may not be able to process and/or exarr1ine your submbsion, which may restJlt in termination or proceedings or abandonment of 
the application 01 expiraticin of the patent 

n1e information provided by )IOU in 1his form will be subJect to thefollowlng routille ,Jses· 

The infonnatiot1 on this form will be treated confidentialiy to lhe extentallowl!d under the Freedom of lnfom1alio11 Act (5 U.5.C. 5S2) and the Privacy 
Act (5 USC. 552a). Records from this syste111 of records may be disclosed to the Department of Justice to determine whethet the FrP.edorn or 
lnforroation Act requires disclosure oftliese records. 

2. A record 1'rorn this syste11"1 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 toumeJ in the course of settlement ne<Joliations, 

3 A record in this system of recotd!i may be disclosed, as a routine use, to a Member o-f Congress submitting a request in,•olving an individual, lo whom 
the record pertdins, when the individual has requested assistance from the Member with r!.'spect to the subject matter of the record . 

.el. A record ln thi~ system of records may be disdosed, as a 101.Jtlne use, 10 .-. conlrac.tor oi the Agency having need for the information in 01der to pe1fo1m 
a contract. Recipients of inforrnation ,hail be required to comply with the requirements of the Prfvac.y Act of 1974, ilS amended, p,1rsu,inl to 5 U.S.C. 
552a(ml. 

5, A record related to dn lntematlonal Applkation liled under the ?a tent CooperatfonTreatyin this system of records may be disclosed, a a ioutine use, 
ta the International Bureau of the World 111tellec;tual Properly O1ganizalion, pursuant lo the Patent Cooperatio11Trealy. 

6. A record in this system of records may be disclosed, as ii routine use, lo another federa l agency for purposes of National Secutity review (35 U.S.C. 181) 
ar,d fot review pursuant to the Atomic Energy Act(,12 U S.C. 218(c.J), 

7 , A re.::ord fl'om this systern of records may be disclosed, as a routine 1.Jse, to the Administrator, Gener<'!! Services, or his/her deslgnee, during an 
impeclfon of records conducted by GSA as part of that agency's responsibility lo 1ecomrne11d improvements [n ,ecords rndnagement practlces and 
p1ograms, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance With the GSA regulations governing inspection of 
reco1ds for this purpose, and any other 1elevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to n,ake detenninatiom about 
Individuals, 

8. A record from this sys tern or record$ may be disclosed, as a routine 1.Jse, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pw suant co 35 IJ.S.C. 151 . Further, a record rnay be disclosed, £ubject to the limitations of 37 CFR 1. 14, as a routtne use. 
to the pl.lblic if the record was filed in an application which became abandoned or fn which the proceedings were lenninated and which application is 
referenced by eltt1et a published ilppll cation, an application open to publ ic Inspections or an issued patent. 

9. A record f, om thi~ system or records may be disclosed, as a routine use, to a Federal, Statt>, 01 local law enforcement agency, If the \JSPTO becomes 
awa1e <.>fa violc1ti<.><1 or potenllal violation of law lll regulation. 
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Doc code. IDS PTO/S8108a (02-18) 

Doc description; lhformation Disclosure Statement (IDS) Filed Approved ror use through 11/30/2020_ 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act or 1995, no pe~s are required to respond to a collection of infotma1ion unless ~ contains a valid 0MB control number. 

Application Number ~6175261 

Filing Date ~018-10-30 
INFORMATION DISCLOSURE First Named Inventor I ~e 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-CIP02 

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 Publ ication 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 button Add I 
FOREIGN PATENT DOCUMENTS !Remove! 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publ ication 
Applicant of cited 

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

Document 
Figures Appear 

1 ~018081860 WO A1 2018-05-11 Clarity Pharmaceuticals 
DTYLTD 

If you wish to add addit1onal Foreign Patent Document citation information please click the Add button I Add I 
NON-PA TENT LITERATURE DOCUMENTS !Remove! 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), t itle 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), T5 
publisher, city and/or country where published. 
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Application Number 16175261 

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-CIP02 

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 II 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. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, -!tie indicalion of the year of the reign of the Emperor must precede the serial number of U1e patent documenl 
~ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ~ Applicant is to place a check mark here~ 
English language translation ,s attached. 
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Application Number 16175261 

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-CIP02 

CERTIFICATION STATEMENT 

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

OR 

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 ). 

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

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--05-13 

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 app11cation. 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 reduclng this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313~1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

EFS Web 2.1.18 



Evergreen Ex. 1003 
170 of 342

--
= = = = ---

(12) INTER Pt- IOJ\AL APPi.iC '11ON PutU .ISHim . ' Dli:R THE P TE T COOPERATIO: T IU: ATY (J>CT) 

( 19) World Jn teUectual Property 
Organization 

International Bureau d 111111111 11111 II 11111111111 lllll 1111111111 11111 lllll 11111 IIUI 1111111111 1111 1111111111111111111 

(10) International Publication umber 

WO 2018/081860 Al (43) lotl1roaHooal Publicalion Date 
11 May 2018 (I 1.05.2018) WIPO I PCT 

(51) loteroatlooal Patent Classification: 
A.6/K 51/08 (2006_01) 

(21) lotcroatioou1 Applica1ioo . umber: 
PCT/AU201 7/051205 

(22) lntcrnatic,nal Filing Dute: 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Uata: 

02 N vember 2017 (02. 1 J .2017) 

English 

English 

2016904515 04 November 2016 (1>4. 11.2016) J\U 

(71) Applicant: Cl.AIUTY PHARMACEUTICAL PTY 
LTD IAU/AlJJ: Natio11al l1111ov.11 ion Cc111re, 4 Co111wallis 

treet. Evcle.igh., New · 1uth W a.lcs 2015 (AU . 

(72) roveotors: HAJ~RIS, Matthew .J(lhn; 19 1l1e Avenue. 
lhUltors llill, New S u1.h Wale~ 2 110 (AU) . VA.:."'i DA.\IL 
l•:llen Marianne; 4 l/'.!.77-283 Canterh111y Road , Canter­
bury. New South Wa le:. 2193 (AU). ,TI-,FFER • Ch1Jr­
m11ine illrie; 3/283 Ula<.ls1one RoaJ.. Dutton Park, Queens­
land 4102{AU). 

(74) gent: D VCES COLUSO'.'/ CA VE PTY L'fD; Level 
15/1 Nic.bo!son Street, Melboumc, Vic1nria 3000 (AU). 

(81) Desi •onted Stntcs (unle s otherwise indicated . ./or e,:el)' 
l.iml uf nmional protection nvai/uble): A£. AG. AL, AM., 
AO, AT. AU, AZ, BA, BB. BG. BH. BN, HR. BW, BY, BZ. 
CA. CILCL,CN. CO, CR,CU, CZ. 1)13, DJ, DK. DM, 00, 
DZ, EC, EE. EG, E ·, FL ,B, ,D. GI: , 0 1-1, iM, ff. H.N, 
HR. HU , JI), IL, IN, IR, IS, JO. JP, KJ--' , KG. KH, KN , KP, 
KR, KW. KZ, LA, LC, LK,LR, L , LU, LY , MA, MD, ME, 
MG, MK, MN. MW. MX, MY. MZ, NA, NU, NL, NO. NZ.. 
OM , PA, PI!, PG. Pl I. PL, PT. QA, RO, R. ·• RU, RW. ' A, 

C, P.SE, , . , 'K. . L.SM, ST. S . 'Y, TH. TJ. TM. TN. 
TR, TT, TZ. UA. U<i. US. Z, VC, VN, ZJ\. ZM, ZW . 

(84) De ·ignatcd Srntci; /unless oJ/ierwise indicated . .for every, 
1.i1r(/ r>.f ref!)tlnol [)ra l1tc:ri1m availuhle): AR.IP (TIW, Gil , 
GM. KE, LR, LS. MW, MZ. NA, RW. SD, SL, T. SZ, TZ. 
UG, ZM, Z\\I). Eu.ra~ian M, AZ. BY, KO. KZ, RU, TJ. 
TM), P.11r pean (AL, AT. BE, RG, CH, CY, CZ. OF, DK , 
.EE, ES, fl, FR. B, ,R. IIR rru. m, I.. IT. LT, LU. LV. 
MC..:, MK, MT, NL. NO. PL. PT. R • RS, Se_ SL K, SM... 
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Formulations tor Radiotherapy and Diagnostic Imaging 

Field 
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, a re 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 the 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 result in adverse consequences. 

Dissociation of the radioisotope from the ligand may occur as a result of transchelation, 
where the radioisotope transfers to another biological ligand in vivo. Again, this leads to a 
reduced therapeutic effect and also delivery of a radioisotope 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 lyophilized 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 of the ligand. In addition to the 
reduced efficacy of the radiopharmaceutical, release of the rad ioisotope 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 a 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 analogue of the compound in a 
different solvent system may be quite different. This then presents difficulties to one 
seeking to develop a formulation of a compound and especially a pharmaceutically 
acceptable injectable formulation. 

Pharmaceutical formulations typically Include one or more 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 the 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 radiolysls from 
occurring. 

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

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: 

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. 

In anolher aspecl of Lhe presenl invenlion, Lhere is provided 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; 

PCT/AU2017/051205 

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 (I) is 
provided as the acetate salt. 

According to a further aspect of the present invention, there 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 iiL 
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. 

According to a further aspect of the present invention, there is provided a process for 
preparing an aqueous formulation comprising a compound of Formula (D 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 elhanol and gentisic acid or a sail thereof; 

ii) dissolving a compound of Formula (I)✓ or a salt thereof, in t he 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 
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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 w ith a Cu ion. 

According to another aspect of the present invention1 there 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 may 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 compound of Formula (I), or a salt 
thereof, complexed with a Cu ion, the kit comprising: 

a container comprising a lyophilised compound of Formula (I) 

q OH 

I 
~ 0 0 _ 0 ~ 
~ ;} ~ H 

H3C_/ ~ ~ ~N~N~N0N O 
~ :-.........J '::::J H H II :: H H 

~\_/~ o s,,.... HNx·''Xb 

or a salt thereof; 

~ I f ~ H~l~~~;t, 0 -

HO HO)____ O L 
NH2 

Formula (I) 

a conta iner comprising a solution of a Cu ion; and 
instructions for preparing an aqueous formulation as defined in 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 administration comprising a compound of Formula (l), 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 solution of ethanol, sodium chloride, gentisic 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 ~ 

1:/.J ~ ~ H 
HsC__;-~ ~ \__N~N~N0N O 
~ '---./ ~ H H II = H H 

~\__/~ o 8 ,..; HNX,''~ 
/~ I f ~ 

HOJl,,~'i'~Jl,,~~ O -
HO)____ HO)____ O L 

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-methionine 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 radioimaging, 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 detector - 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% of64Cu 
detected being present as 64Cu-SARTATE. 

Figure 2: Graph of repeat HPLC analyses of low-dose 64Cu-SARTATE 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 6"Cu-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 64Cu-SARTATE formulation of 
Example 2 over 45 hours, using gamma scintillation detector, representing that the 
radiochemical purity of 64Cu-SARTATE remains stable (>90%) over time. 

Figu.-e 5: Area percent report, using gamma scinlillalion detector - HPLC analysis of 67Cu­
SARTATE formulation of Example 3 immediately after preparation (radiochemical yield 
3922 MBq) representing 98.6% of 57Cu 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-octreotate (open symbols)r for 
increasing periods of incubation. 

Figure 9 : Cell-surface binding of 64Cu-SARTATE in the SSTR2 over-expressing cell line 
A427-7 (closed symbols) and with an excess of Tyr3-octreotate (open symbols), for 
increasing periods of incubation. 

Figure 10: Compar ison of the normalized uptake of 64Cu-SARTATE in A427- 7 and the A427 
parental cell-line over 2 hours (p < 0.0001). 

Figure 11: In vivo biodistribution of 64Cu-SARTATE in select tissues from A427-7 tumour 
bearing Balb/ c mice at 2 and 24 h. A blocking study was performed 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-ligand 
complex. The present inventors have found that the formulations of a complex disclosed 
herein minimise dissociation of the radioisotope from the ligand 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 purity 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 radioisotope 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-containing ligands target somatostatin 
receptors, namely the type 2 (SSTR2) and type 5 (SSTRS) receptors. An example of a ligand 
contain ing octreotate is MeCOSar-octreotate, or MeCOSar-D-Phe-Cys-Tyr-D-Trp-Lys-Thr­
Cys-Thr-OH, where MeCOSar is the macrocyclic sarcophagine ligand 5-[[8-amino-
3,6,10,13,19-hexaazabicyclo-[6.6.6]eico-1-yl)amlno]-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): 

Formula (I) 

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

The present invention also contemplates the use of pharmaceutically 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 1nventton 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 successfu l 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, 1386. A person skilled in the art 
would also appreciate that a complex of Formula (I) and a radioisotope may be achieved by 
contacling the compound of Formula (I), ora sail thereof, wilh the radioisotope Lhal is lo 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 ligand is complexed with 61Cu. In 
another embodiment, the ligand is complexed with 64Cu. In another 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 radlolysis of the radiolabelled complex of Formula (I). 

In an embodiment, ethanol is present in the formulation in an amount of about 7% to about 
13% (v/ v). rn an embodiment, ethanol is present in the formulation 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 in 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, ethanol 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 preferred 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 ln the formulations of the present invention may be provided as a 
saline solution. A saline solution is defined as an aqueous solution of sodium chloride. 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 formulation 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 present in an amount of about 
0.7% (w/ v). In another embodiment, sodium chloride is present in an amount of about 
0.8% (w/ v). In another embodiment, sod ium chloride is present in an amount of about 
0 .9% (w/ v). In another embodiment, sodium chloride is present in an amount of about 
1.0% (w/ v) . In another embodiment, sodium chloride is present in an amount of about 
1.1 % (w/ v). In another embodiment, sodium chloride Is present 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 invention comprise gentisic acid, or pharmaceutically 
acceptable salts and/ or hydrates thereof, as a component. Gentisic acid is also known as 
2,5-dihydroxybenzoic acid, 5-hydroxysalicylic acid or hydroquinonecarboxylic acid. Salts of 
gentisic acid may include the sodium salt and the sodium salt hydrate. Any reference to 
gentisic acid may include a reference to salts thereof, where relevant. 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 another 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, gentisic 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 another 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 acid, 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 embodiment, 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 pres.ent 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 formulat ion. 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 4to 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 formulation is about 5.0. In an 
embodiment, the pH of the formulation is about 5.5. In another 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 another 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 o. 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 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 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% 
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 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 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 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 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 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 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 

11 



Evergreen Ex. 1003 
183 of 342

WO 2018/081860 PCT/AU2017/051205 

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 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 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 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 , about0.9% 
(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 may 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 gentisicacid or a salt 
thereof, further enhances the stability of the formulation by preventing or minimising 
radiolysis of a radiolabelled complex of Formula (I). The present inventors have also found 
that the addition of L-methionine to a formulation comprising a compound of Formula (I) 
and a Cu ion 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 salt thereof, complexed with a 
Cu ion: 

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 thereof; 

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

In an embodiment, L-methionine, 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 about 1.0 mg/ ml. In another 
embodiment, L-methionine, or a salt thereof, is present in the formulation in an amount of 
about 1.5 mg/ ml. In another embodiment, L- methionine, or a 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 about 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 a 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 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, 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 another 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, 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) , or a salt thereof, complexed with a 
Cu ion, about 10% (v/ v) ethanol, about 0 .9% (w/ v) sodium chloride, 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. 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% gentlsic 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 6 4Cu 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, 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 0.056% 
gentisic acid, or a salt thereof, and about 2 .5 mg/ ml L-methionlne, 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) 
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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, 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, 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), ora 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% 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 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% 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 another embodiment, the aqueous formulation of the present 
invention comprises a compound of Formula (I) as the acetate, salt, complexed with a 64Cu 
fon, 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 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 67Cu ion, about 10% (v/v) 
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 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% (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 67Cu 
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 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), or a salt thereof, for at least 45 
hours after preparation of the formulation. Where the 64Cu radioisotope present in the 
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formulation is not complexed with the compound of Formula (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 90% 
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 91% at a t ime 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 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 about 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 complex 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 purity of a formulation of the 
present invention comprising a complex of 6 4Cu 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 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 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 about 98% 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 99% at a time of about 45 hours after preparation of 
the formulation. 

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 99% 
immediately 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 1 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 3 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 
6 h after preparation of the formulation. In another embodiment, the radiochemical purity of 
a formulation of the present invent ion comprising a complex 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 of the present invention comprising a 
complex of 64Cu and a compound of Formula (I), or a salt thereof 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 complex 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 6"Cu 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 thereof 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 67Cu radioisotope present in the 
formulation is not complexed with the compound of Formula (I), 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 formulation of the present invention comprising a complex of 
67Cu and a compound of Formula (I ) , or a salt thereof is about 91 % at a t ime 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 about 92% 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 about 93% 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 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 ) , or a salt thereof is about 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 complex 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 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 97% at a time of about 11 hours after preparation of the formulatfon. 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 about 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 purity of a formulation of the 
present invention comprising a complex of 6 7Cu 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 (1), or a salt thereof 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 complex 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 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 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 thereof 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 complex 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 thereof is about 99% after about 
24 h after preparation of the formulation. 

Preparation of an aqueous formulation of the present invention 
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 be filtered and subsequently washed 
to provide the formulation comprising a compound of Formula (I), or a salt thereof, 
complexed with a Cu io.n. 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 buffer ing solution 
obtained from step IL 

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 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 solution 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 concentration 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 another 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 solution 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 another 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 ethanol 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 buffering 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 
gen ti sate at a concentration of about O .15% (w/ v). In another embodiment, the buffering 
solution comprises sodium gentisate at a concentration of about 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 gentisate 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, the 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 solution 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 present invention, the buffering 
solution comprises ammonium acetate at a concentration of about 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 mixed with a buffering solution of 
aqueous ammonium acetate comprising ethanol and gentisic acid or a salt 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 solution of aqueous ammonium 
acetate comprising ethanol and gentisic acid, or a salt thereof. In another embodiment, 
about 25 µg of the compound of Formula (1) , 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 30 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 35 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 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 ethanol 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 solution of aqueous ammonium 
acetate comprising ethanol and gentisic acid, or a salt thereof. In another embodiment, 
about 50 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 mixed 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 Formula (1), 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 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 ethanol 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 acetate compr'ising 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 6 1Cu radioisotope. In another embodiment, the solution of a Cu ion is a solution 
of a chloride salt containing a 64Cu radioisotope. In another embodiment, 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 solution of [ 64CuJCuCl2 . In another 
embodiment, the solution of Cu ion is a solution of [ 67Cu]CuClz. 

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 acid. In an embodiment, the 
Cu ion is provided in a solution of about 0.01 mol/L hydrochloric acid. In another 
embodiment, the Cu ion is provided in a solution 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 hydrochloric 
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 preferred embodiment, the Cu 
ion is provided as [ 67Cu]CuCb 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 Mcu-radioisotope solution is about 1250 MBq. In another embodiment, 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 radioactivity of the 54Cu-radioisotope solution is about 2000 MBq. In another 
embodiment, the radioactivity of the 64Cu-radioisotope solution is about 2250 MBq. In 
another embodiment, the radioactivity of the 64Cu-radioisotope solution is about 2500 MBq. 
In another embodiment, the radioactivity of the 64Cu-radioisotope 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 

20 



Evergreen Ex. 1003 
192 of 342

WO 2018/081860 PCT/AU20J 7/051205 

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, the 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 m ixture 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 comprising ethanol and gentisic acid is 
allowed to stand without stirring for about 5 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 10 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 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 comprising 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 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 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 stirrlng 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 hydrophobfc in nature, such that the 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. As 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 a re 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 solid 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 solid phase extraction cartridge 
with a reverse-phase stationary phase. In an embodiment, the ammonium acetate and 
gentisic acid from the buffering solution 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) complexed 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 is retained by a solid phase 
extraction cartridge with a reverse-phase stationary phase. 

The compound of Formula (I) cornplexed 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 lon 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 saline to elute the compound of 
Formula (I) complexed with a Cu ion. 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. In a preferred embodiment, the solid phase extraction 
cartridge is washed with ethanol and saline sequentia lly 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 acid 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 solid phase extraction cartridge is 
washed with ethanol and saline sequentially to elute the compound of Formula (I) 
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 extraction 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, the concentration of L- methionine in 
the saline solution into which the solid phase extraction cartridge is washed is abot1t 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 skilled in the art would understand that the excipients of the formulation include 
the solvent that is used to elute the compound of Formula (I) complexed with a Cu ion from 
the stationary phase, and that the amount of each solvent used 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 disclosed herein have greater 
stability and show reduced radiolysis in light of the higher starting radioactivity. This 
enhanced stability may be attributed to the increased radiochemical purity of the 
formulation at a given radioactivity. The stability of the formulations 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 facil ities, 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 present invention comprises a 
container providing a solution of a 64Cu radioisotope and a separate container providing a 
compound of Formula (I), o r a salt thereof. The container providing the radioisotope may 
contain a solution of a metal salt where the metal is a radionuclide. 

In an embodiment, a kit of the present invention comprises a container w ith 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 radioisot ope. In another embodiment, a kit of the present 
invention comprises a conta iner 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 container with a solution of 
[
64Cu]CuCl2, 

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

6 7Cu]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 hydrochloric 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]CuCh in hydrochloric acid, wherein the hydrochloric acid 
is at a concentration of about 0.02 mol/L. In an embodiment, a kit of the present invention 
comprises a container with a solution of [ 64Cu]CuCl 2 in hydrochloric acid, wherein the 
hydrochloric acid is at a concentration of about 0.05 mol/L. In an embodiment, a kit of the 
present invention comprises a container with a solution of [ 64Cu]CuCh 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 
[

6 7Cu]CuCl2 in hydrochloric acid. 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 acid is at a concentration of about 0 .02 mol/l. In another embodiment, a kit of 
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the present invention comprises a container with a solution of [ 67Cu]CuCl2 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]CuCli in hydrochloric acid, wherein the hydrochloric acid is at a concentration of about 
0.1 mol/L. 

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. In 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 buffered solution. The container of 
the kit may provide ethanol, sodium chloride, gentisic acid or a salt thereof, and L­
methionine or a salt thereof in an aqueous solution, or alternatively, the container may 
consist only of ethanol, sodium chloride, gentisic acid or a salt thereof and L-methion fne 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 
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 
Formulations of the present invention may be particularly useful for the purposes of 
diagnosis and treatment in medicine. Complexes with a ligand 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 display 
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 disease in a subject, 
comprising administering to the subject an effective amount of a formulation as defined 
herein. The present inventors have found that the formulations of the present invention may 
be used in a method for radioimaging, a method for diagnosing or a method for therapy of a 
cancer. 

As used herein the term "cancer'1 broadly encompasses a class of neoplastic diseases 
characterised with abnormal cell growth with 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 any 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 adenomas, 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 expressed. 

The formulations of the present invention comprise a compound of Formula (I) containing an 
octreotate motif, which is analogous to octreotide, a clinically useful analogue of 
somatostatin. Somatostatin is released by neuroendocrine cells 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 of 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 decay characteristics and half­
life of 64Cu make this radioisotope a favourable choice for 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 
6 1Cu. 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 radioisotope such as 67Cu. The 67Cu isotope has a half- life of approx imately 61.8 
hours and decays by beta emission, which makes the use of a 67Cu-labelled complex 
suitable for use in SPECT imaging. The 67Cu-labelled complex 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, 6"Cu 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 somatostatin receptors. 
In an embodiment, the present invention provides a method for radioimaging, comprising 
administering to the subject a formulation comprising a compound of Formula (I) and a Cu 
ion. In an embodiment, a formulation comprising a compound 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 radioisotope was administered 
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by PET or SPECT, for example, allows for the v isualisation 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 imaging at later t imepoints allows 
for monitoring clearance of the radioisotope-ligand complex, wh ich enables dosimetry 
estimates to be calculated. A person skilled in the art would understand 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 imaging. 

In order for the complex to be suitable for radioimag ing purposes, the radioisotope-ligand 
complex must dis play 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 metabol ic decomposition. 

The formulations of the present invention may be administered to a subject for the purposes 
of radioimaging, diagnosis or therapy. Administration is by a parenteral route, with 
administration by intravenous injection preferred. Alternatively, the formulations of the 
present invention may be given by intraarterial or other routes, 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 radioisotope- ligand complex, and 
subsequently location of any tumours, are obtained. This then allows for diagnosis and 
detection of tumours. Alternatively, a sample (for example, a blood or a tissue sample) that 
has been exposed to a formulation of the present invention may be analysed by gamma 
spectroscopy, gamma countlng, 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 may 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 rneningioma. In another embodiment, the 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 another embodiment, the t umour 
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 somatostatin receptors on the 
surface of a tumour or cancer site, such the binding of the compound to locations w ith 
somatostatin receptors also brings the Cu radioisotope into close 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 be useful in the treatment of a 
tumour or cancer due to the proximity of the tumour or cancer 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 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, the 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 another embodiment, the tumour is a pancreatic tumour. In 
another embodiment, the tumour is a gastrointestinal tumour. 

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 knowledge 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 of integers or steps. 

Examples 

Example 1 - Preparation of a low-dose 64Cu-SARTATE formulation, incorporating 
ethanol and sodium gentisate 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 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]CuCl2 in 0 ,05 M hydrochloric acid is prepared, 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 cartridge is then 
eluted with 1.0 ml ethanol and then 9.0 ml saline solution Into a sterile product vlal, 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 multiple 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 gent isate 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. 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]CuCl 2 in 0 .05 M hydrochloric acid is prepared, where a 300 µl volume of 
this solution contains 4650 MBq of [ 64Cu]. A 300 µl volume of t his [ 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 cartridge is then 
eluted with 1.0 m l 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. Further HPLC analysis of the same 
product solution obtained over multiple time points can be seen in Figure 4, showing that 
the radioct,emica l pur ity rema ins > 90% for more than 45 hours. 

Example 3 - Preparat ion of a 67Cu- SARTATE f ormulation, incorporating ethanol, 
sodium gentisate and L-methionine as ex cipients 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]CuCl 2 in 0.05 M hydrochloric acid is prepared, where a 300 µL volume of 
this solution contains 4650 MBq of [ 64Cu]. A 300 µL volume of t his [ 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. T he 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 m l ethanol/saline solution. HPl C analysis of 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 seen in Figure 6, showing that 
the radiochemica l purity remains > 90% for more than 11 hours. 

Example 4 - I n v it ro 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 with 64Cu­
SARTATE obtained can be seen in Figure 7, indicating t hat >90% radioactivity in the 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 binding 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 Tyr-:,-octreotate to the medium. Normalized uptake 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 biodistributfon 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 %ID/g, where %ID/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 aher 
dosing. By 24 hours after dosing, kidney uptake of 64Cu SARTATE had fallen by 71 % to 10.1 
± 3.5 %ID/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 0.6 ± 0.3 
%ID/g and 0.8 ± 0.2 %ID/g, respectively, while muscle accumulation was 0.1 ± 0.01 
% 1D/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 Tyr-octreotate (XS y?-_ TATE) to block the receptors significantly 
reduced tumour uptake of 64Cu-SARTATE at 2 hours by 81% 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 of Tyr-:,-octreotate 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
administration of an excess ofTyr-octreotate effectively 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 excretion 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 s ingle 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. Two 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 groups of 10 rats (one vehicle 
and three test item treated 50, 250 and 1000 µg/ kg) from the recovery study were 
observed for a treatment-free period of 14 days and sacrificed 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 histopathology was performed on all 
animals. 

No mortalities related to treatment were observed in either the 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 the 2-day and 15-day e)(perimental periods. Haematology, blood biochemistry 
and urine analysis revealed 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 I 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 weight of 70 kg. The maximum 
possible total dose in this clinical trial will 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 safety 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-complex (SCC) and unlabeled SARTATE ligand (SL) at a 1 :1 
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 the 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-mutagenic. 
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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 

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 (l), 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; 

PCT/AU2017/051205 

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 claims 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 sodium gentisate. 

8. An aqueous formulation according to any one of claims 1 to 7, wherein the 
concentration of gentisic acid; or a sail lhereor, is no more lt1an 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 the Cu radioisotope is selected 
from the group consisting of 6°Cu, 61Cu, 64Cu and 67Cu. 

11. 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) fi ltering 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 
there.of, complexed with a Cu ion. 

12. 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 from step iii ) on to a stationary phase; and 
v) washing the stationary phase of step iv) with ethanol and saline 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 ammonfum acetate. 

14. A process according to any one of claims 11 to 13, wherein 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, wherein 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 6°Cu, 6 1Cu, 64Cu and 67Cu. 

21. A process according to any one of claims ll 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 formulation 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 lyophilised compound of Formula (I), or a salt thereof; 
a container comprising a solution of a Cu ion; and 

instructions for preparing an aqueous formulation according 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 ther~f. 

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 according 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 container comprising 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 treating 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 3 
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Figure 5 
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Figure 7 
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Figure 1 1 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIAl82A (07-13) 

Approved for use lhrough 03/31 /2021 . 0MB 0651-0035 
U.S Patent and Trademark Office: U .S, DEPARTiv1ENT OF COMMERCE 

UnderU1e Paperwork Reduction Act of 1995, no pen;ons are requited lo respond lo a collection offnfoflllalion unless it displays a valid 0MB cont rol 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/828) to tdentify 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 wh1ch the Power of Attorney rs 
directed , the Power of Attorney will not be recognized in the application . 

Application Number 16/175,261 

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-CIP02 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Lian Ouyang/ Date (Optional) 

Name Lian Ouyang Registration 69,254 
Number 

Title (it Applicant is a Authorized Signatory for Applicant 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) I Advanced Accelerator Applications ( Italy) Sri 
NOTE: This form mus! be signed in accordance with 37 CFR 1,33. See 37 CFR ~ .4(d) for signature requirements and certifications. If 
more than one aoollcant, use multiple forms . 

I If' 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 obtain or retain a benefit by 
the public Which 1s lo fi le (and by the USPTO to process) an application, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete , includ1ng gathering, preparing, and subm1tting the completed 
application form to the USPTO. Tfme will vary depending upon the indrvidual case. Any comments on the amount of time you requlre 
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 14501 Alexandria, VA 22313-1450. 

/fyau need assistance in completing tile farm, call 1-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in 
connection with your submission of the attached form related to a patent application or patent. 
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general 
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used 
by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent 
and Trademark Office may not be able to process and/or examine your submission, which 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 thls 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. Recip1ents of 
information shall be required to comply with the requirements of the Privacy Act of 1974, 
as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

8. A record from this system of records may be disclosed, as a routlne 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., 
PTO{AINS28 (07-13) 

Approved for IJSe througl) 011311,2018. 0MB 06S1sC035 
U.S. Patent and Trademark Office; U.S. OEPARThllENT OF C0MMERCE 

Underlhe P'ape1wo1k Reduclll>/\ Ad of 1995, no p1m;ans era raqulrad·to re,popd to a coUeclion cfinfccmatian unless it di~ays a val,q 0MB clOllltal l'll,lmber 

Document Description: Power of Attorney 

POWER OF· ATTORNEY BY APPLlCANT 

I hereby revoke all previous powers of attorney given fn the application Identified in either the attached transmittal 1et~er or 
the boxes below_ 

• 

I Appl;catlon Numbe, I Filing Cole I 
(Note: The boxes above rnay be left blank if Information is provic'ed on form PT0/AIA/82A) 

I hereby appolnt the Patent Pra~lioner(s} associated with the follov✓ing Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United Sfates Patent and Trademark Office connected therewith for the. application referenced in 
the attached transmittal letter (form PT0/AIA/82A) or identified above: J ,· 

OR 01095 .__ ___ __________ __J 

I hereby appoint Practitloner(s) named in the attached list (form PTO/AIA/82C) as my/our attomiay(s) or agent{s), and to transact 
all business in 1he United States Patent and Trademark Office connected therewith for the patent application rererenced ln the 
attached 1ransmlttal letter (form PTO/AIAIB2A) or identified above, (Note: Complete-form PT0/AIA/82C.) 

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

IZI The address associated with the above-rnenlioned Customer Number 

OR 

• The address associated with Customer Number-: I I 
OR ~---------------'· • Firmer 
Individual Name 

Address 

City 

Counhy 

Telephone 

I state I 

I Email I 
I am the Applicant (if ttie Applicant is a juristic-entity, list the Applicaflt name ih the box): 

I Advanced Accelerator Applications- (Italy) Sri 

• Inventor or Joint Inventor (title not required below) 

I Zip 

0 Legal Representative ofa Deceased or Legally Incapacitated Inventor (title not ~equired below) 

I 

[ZI 

• 
Assignee .or Person to Whom the Inventor is Under an Obligation to As;;ign (provide signer's title if applicant [s a juristic entity) 

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted In the 
a001ication or is concurrently being flied wilfl this document) {crovide signer's fitl1;1 if acolicant is a Juristic entity) 

SIGNATURE of Applicant for Patent 

The underslgned (whose title is sllpplied below) is authorized to act on befralf of the applicant (e,g., where the applicant is a juristic entity). 

Signature I A " <-.L. - I Dale-(0plional) I t7Q /0 ~ / ZO j 9 
Name V 77__ tnv.a-1.///1 ·,e-00 0/i?/l£ 
ntte Authorized Signatory, AdvancedAecelerator AppITcations .(Italy) Sri 

NOTE: Signature - This form must be- signed by-the applicant in accordance with 37'CFR 1,33. See 37 CFR 1.-4 for signature requirements 
and certific.ations. If more than one appficant, use multiple forrns. 

[Zh-otal of 1 forms are submitted. 
This collec\lon or lnf~a~011 I$ required by 37 CFR 1.13.1, 1.a2, ,i;nd 1,33. Toe 1nfcrmc1llllfl ,s required Jo oblain er ra1a,n a benefit by the p\ll>lic whfch 1s to fits (and by Iha 
USPTO lo fJ'l1COSS) an ap(ti'ca~'on, Confidentiality IS901/8,0ed by 35 U.S,O. 1.22 ar,d 37 CFR 1.11 and 1.14, Tills colledion i:; estimated to tak.e:i n,lnutes to a,mple1e, 
including gathering, prepatlng, -and subn,11\ing \t"n:ompleted appll~lon form 10 !Ii.a uspro_ Tlme ~ va/y depe11ofng 11p0n 1he ingividual case, Any commenls on the amount 
cf tlme you reqUire lo comp(<cte lhis·tom, and/or sugges1loris tor redue)ng ltils l>llr<ten, sl)(llll\J be senl to 11,e Chief Information Orne.er, U.S. Palent and Trademark Office, U,S 
OepMmenl of Commerce, P.O. Bo)( 1450, Alexandrfa, VA 2231'3-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Co,nmissionor 
for Patents, P.O. Box 1460, Aif>J;>ndria, VA 22313-1450. 

If yau need assi:illmoo in coT7JPlet1ng the ·rorm, ca// 1-BDO-PT0-9199 and select option 2. 

) 

I 
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Electronic Patent Application Fee Transmittal 

Application Number: 1617526] 

Filing Date: 30-Oct-2018 

Title of Invention: Stable, concentrated radionuclide complex solul ions 

First Named Inventor/Applicant Name: Francesco de Palo 

Filer: Lian ouyang 

Attorney Docket Number: PAT058197-U5-CIP02 

fi led as Large Entity 

Filing Fees for Utility under 35 USC 111 (a} 

De,sc.ription Fee Code Quantity Amount 
Sub-Totalin 

USDl$) 

Basic Filing: 

Pages: 

Claims: 
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EFSJO: 3599<1535 

Application Number: 16175261 

International Application Number: 

Confirmation Number: 8183 

Title of Invention: Stab le, concentrated radionuclide complex solu t ions 

First Named Inventor/Applicant Name: Francesco de Palo 

Customer Number: 1095-

Filer: Lian Ouyang/Amy Olinger 

Filer Authorized By: Lian Ouyang 

Attorney Docket Number: PAT058197-US-CIP02 
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Filing Date: 30-0CT·2018 
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File Listing: 

Document 
Document Description File Name 

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

213281 

1 
PAT058J97-US-CIP02· yes 11 

Amendment_Signed.pdf 
r53coc1UrHJb254b9d(•82t:i?..3ctlD6l40!de2 

la2"1r 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Applrcant Arguments/Remarks Made in an Amendment 6 11 

Claims 2 5 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Wa~nings: 

Information: 

116655 

PATSS 197-US-
2 Transmittal Letter CIP02_Transmittal_Letter_sign no 1 

ed.pdf 6Bl6i.6a5dS9~71162.,flSAO/Ja1A 1~2cl<G'i6 .... 
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Warnings: 

Information: 

227529 

3 Application Data Sheet 
PAT058197 _US_CIP02_ADS_sis no 11 
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Warnings: 
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This is not an USPTO supplied ADS fillable form 

1034293 
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Information Disclosure Statement (IDS) PAT058197 _ US_CIP02_JDS_sig no 4 

Form tSBOB) ned.pdf 
92a77SJJ1 1a,a.,,190!S'ld4.,.20i.S,,<<J0<7•7 -· 

Warnings: 

Information: 

A U.S. Paten t Number Citation or a U.S. Publkation Number Citation is requ fred in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add ·rhe req uired data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to Incl ude U.S. References, the image of t he form wi ll be processed and be made available 
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Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

2439951 

5 Foreign Reference WO2018081860.pdf no 47 
St-01bJqt)ij6,C&IOtsSl•no297d~F.16995S 

.S'7Sd 

Warnings: 

Information: 

206663 

6 Power of Attorney 
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48757 
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Image File Wrapper and may affect subsequent p rocessing 
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8 Fee Worksheet (SB06) fee-info.pdf no 2 
c2053lteJlc~de§2ABl,.11)oe.2dce29}73J 
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Total Files Size (in bytes) 4321118 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b}-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliantwith the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EOl903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date rsee PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date rForm PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NO: 16/175261 CASE PAT058197-US-CIP02 

Remarks/Arguments 

Upon entry of the amendments herein, claims 1-23 are pending. Claims 1 and 4-9 have 

been amended. New claims 22 and 23 have been added. Support of the amendments and new 

claims appears In the original application as filed, at e.g., page 8, lines 13-16; page 20, lines 10-

13; page 45, lines 17-24, and Examples 1-2 at pages 52-54. No new matter has been 

introduced. 

Applicant also submits herewith a supplemental Information Disclosure Statement for the 

Examiner's consideration . 

Claim Rejections-35 U.S.C. § 112 

Original claims 6-9 are rejected under 35 U.S.C. 112(d) as being of improper dependent 

form. See the Office Action at page 2. Specifically, the Examiner points out that original claim 1 

teaches a total concentration of the stabllizers being 0.2-20 mg/ml and dependent claims 6-9 

each teach a total concentration of stabilizers being 15-50 mg/ml, 20-40 mg/ml, or 25-35 

mg/ml respectively, which does not further limit the concentration of claim 1. Id. 

Applicant would like to point out that the stabilizers' concentration in claim 1 is that in the 

obtained pharmaceutical aqueous solution after a dilution step while the concentrations in claims 

6-9 are those of stabilizer(s) present during the complex formation and before a dilution step, 

Applicant submits that claims 6-9, each of which depends from claim 1 indirectly, further limit 

claim 1 by providing additional features for various steps of the claimed process. Accordingly, 

Applfcant respectfully requests that the rejection under 35 U.S.C. 112(d) be withdrawn. 

Claim Rejections-35 U.S.C. § 103 

Original claims 1-21 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 2-5. 

Independent claim 1 is directed to a process for manufacturing a pharmaceutical 

aqueous solution that comprises, inter alia, (a) a complex of m lu {Lutetium-177) and a 

somatostatin receptor binding peptide linked to the chelating agent DOT A; and {b) at least two 

different stabilizers against radiolytic degradation; 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) and the stabilizers are present in a total concentration of from 1.0 to 5.0 mg/ml. It is 

further recited in claim 1 that, if the solution comprising the complex ("the complex solution" 

hereinafter) comprises only the first stabilizer as an stabilizer against radiolytic degradation 

and not the second stabilizer, then the aqueous dilution solution comptises at least one 

stabilizer against radiolytic degradation that is different from the first stabilizer. 

- 6 -
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APPLICATION NO: 16/175261 CASE PAT058197-US~CIP02 

According to the Examiner, Chen discloses stabilized radiopharmaceutical formulations 

and methods of making and using the formulations which comprise a radiometal (e.g ., 177Lu, 

etc.); metal chelator (DOTA); stabilizers gentisic acid, ascorbic acid; and that the unit dose of the 

177Lu-labelled complexes to be administered typically ranges from about 1 O mCi to about 200 

mCi. Id., pages 3-4. The Examiner acknowledges that Chen fails to teach at least the 

following three features: (i) further addition of DTPA, (ii) adding one of the stabilizers cluring 

complex formation and one of the stabilizers after the complex formation or (iii) DOTA-T ATE, 

DOTA-TOC. Id. 

The Examiner further asserts that Maus teaches the radiolabeling involving mixing 

DOTA-T ATE with 7 .5 GBq 177LuC'3, examining effects of gentisic acid and ascorbic acid as 

quencher during and after the radiolabeling procedure, and addition of 0.25 ml DTPA solution to 

complex any on-incorporated 177Lu. Id., pages 4-5. 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, utilize DTPA taught by Maus, and add one of the stabilizers during 

complex formation and the other after the complex formation to arrive at the claimed invention. 

Id., page 5. 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. 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 skillecl 

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

such as somatostatin 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 or Chen's teachings and all of the examples in Chen are 

targeted radiodiagnostic and radlotherapeutic 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 DOT A-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 been 

motivated to turn to Maus to look for modification for improvement. Specifically, the problem 

Chen aims to solve is to reduce radiolytic clamage 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 
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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 tc 18 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 tC 18 SPE purification is required 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 claim 1 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 mqlmL 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 mqlmL total 

concentration of stabilizers 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 
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increased to 50 mCi/2 ml, which is equivalent to about 0.7-1.4 mg/mL stabllizer at a volumetric 

radioactlvity of 6.8-13.5 mCi/mL mlu. 

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 mg/mL at a volumetric radioactivity of 6 .8-13.5 mCi/ml 177lu and up to 

15.4 mg/ml gentisic acid or 17.6 mg/ml ascorbic acid sodium salt at a volumetric radioactivity 

of 13.5 mCi/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 tC18 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 total concentration of stabilizers recited in claim 1 would sufficiently 

stabilize the pharmaceutical aqueous solution obtained via the claimed process. Instead, a 

skilled artisan would have been discouraged from arriving at the claimed invention in view of 

Chen and Maus. Accordingly, the claimed process of making such pharmaceutical aqueous 

solutlon recited in claim 1 is nonobvious over Chen and Maus. 

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

claimed process procedures stable pharmaceutical aqueous solutions with the low total 

concentration of stabilizers (e.g., RCP as determined by HPLC being maintained at 2! 95%) for 

at least 72 hours whe11 stored at 25 °C. See e.g., Example 3 of the instant application. Thi~ 

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 is also patentable over Chen and 

Maus for unexpected stability of the pharmaceutical solution produced by the claimed method, 

even when the obtained solution has the low total concentration of stabilizers recited in claim 1. 

For at least the same reasons stated above, claims 2-21, each of which depends directly or 

indirectly from claim 1, are also patentable over Chen and Maus. Applicant respectfully requests 

reconsideration and withdrawal of the rejection. 

Claim 6 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 

1 Maus refers to ref. 13 for the DOT A-TATE ~I ronnulation, in which 'the final concentration or gentisic acid in the ~nal solution is 15 
mg/mL and that or ascort:Jlc acid is 70 mg/mL at a volumetric radioactivity of 4.44 GBq/mL or 120 mCl/mL m lu. See ref. 13 cited 1n 
Maus al page 1320, left column, in "Methods" section. Maus a lso teaches re-addit1on or ascort:Jic acid orgentisic acid to reach a 
nnal concentratfon of 1 00 mmol/L With a volumetric radioactivity of 0.5 GBq/mL, Le .. 15.4 mg/mL gentislc acid or 17 .6 mg/mL 
ascoroic acid with a volumetric radioactivity or 13.5 mCi/mL 177Lu . See, e.g., Table 1 and page 1 o · m scussion' section. 
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acid at the radiolabeling reaction as at the concentration of 5 mg/ml, gentisic acid or ascorbic 

acid either fnterferes with the labeling reaction or provides less stability during the reaction. 

See, e.g., paragraph [0290]. In contrast, claim 6 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 6, which recites 

stabilizers present in the radiolabeling reaction at a total concentration offrom 15 to 50 mg/ml. 

Accordingly, the process of claim 6 is nonobvious over Chen and Maus on this additional 

ground. As .are claim 7-11 , each of which depends directly or indirectly from claim 6. 

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

obviousness for claims 1-21 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 

citec:1 references for unexpected results set forth herein. Reconsideration and withdrawal of the 

rejection is respectfully requested. 
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Double Patenting 

Claims 1-20 are provisionally rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1, 2, 4-10, 13, and 15-29 of copending U.S. Application No. 

16/140,962 or over claims 1-11 , 13-19 and 23-44 of copending U.S. Application No. 16/045,484. 

In addition, claims 1-11. 14, 15, 17, 18, 20 and 21 are provisionally rejected over claims ·1-11 , 

14, 15, 17, 18, 20 and 21 of U.S. Application No. 16/175,239. See the Office Action at pages 6-

7 . 

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

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

16/140,962, 16/045,484 and 16/175,239 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-CIP02. 

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: May 13, 2019 

-11 -

Respectfully submitted, 

I Lian Ouyang / 
Lian Ouyang 
Attorney for Applicant 
Reg. No. 69,254 



Evergreen Ex. 1003 
231 of 342

APPLICATION NO: 16/175261 CASE PAT058197-US-CIP02 

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) 

comprising: 

A process for manufacturing a pharmaceutical aqueous solution, 

providing a solution comprising a complex of the radionuclide 177Lu (Lutetium-177) 

and a somatostatin receptor binding peptide linked to the chelating agent DOT A; a first 

stabilizer against radiolytic degradation, and optionally a second stabilizer against 

radiolytic degradation dlfferent from the first stabilizer: and 

diluting the solution comprising the complex with an aqueous dilution solution 

optionally comprising at least one stabilizer against radiolytic degradation to obtain the 

pharmaceutical aqueous solution; 

wherein if the solution comprising the complex comprises only the first stabilizer as 

an stabilizer against radiolytic degradation and not the second stabilizer, theri the aqueous 

dilution solution comprises at least one stabilizer against radiolytic degradation that is 

different from the first stabilizer, and in the obtained pharmaceutical aqueous solution, the 

radionuclide 177Lu is present in a concentration that it provides a volumetric radioactivity of 

from 250 to 500 MBq/mL and the stabilizers are present in a total concentration of from ~ 

to--2-0:G 1.0 to 5.0 mg/ml. 

2. (Original) The process according to claim 1, comprising: 

(1) forming a complex of the radionuclide 177Lu and a somatostatin receptor binding 

peptide linked to the chelating agent DOT A by 

(1 .1) providing an aqueous solution comprising the radionuclide; 

(1 .2) providing an aqueous solution comprising the a somatostatin receptor 

binding peptide linked to the chelating agent, and a first stabilizer against 

radiolytic degradation and optionally a second stabilizer against radiolytic 

degradation different from the first stabilizer; and 

(1 .3) mixing the solutions provided in steps (1.1) and (1.2) and heating the 

resulting mixture to form a solution comprising the complex; 

(2) diluting the solution comprising the complex obtained by step (1) by 

(2.1) providing an aqueous dilution solution optionally comprising at least one 

stabilizer against radiolytic degradation: and 
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(2.2.) mixing the solution comprising the complex obtained by step (1) with the 

dilution solution provided in step (2.1) to obtain the pharmaceutical aqueous 

solution; 

wherein if the solution in step (1.2) comprises only one stabilizer that is the first 

stabilizer, then the solution in step (2.1) comprise at least one stabilizer that is 

different from the first stabilizer. 

3. (Original) The process according to claim 2 , wherein the solution in step (1 .2) comprises the 

first stabilizer and the solution provided in step (2.1) comprises at least one stabilizer. 

4. (Currently amended) The process according to claim 2, wherein the solloJtion pro1,1ided in 

slep (1.2) G0l'-llprises at least gentisic acid or a salt thereof is provided in step (1 .2) and the 

solution provided in step (2.1) compries comprises at least ascorbic acid or a salt thereof. 

5. (Currently amended) The process according to claim 2, wherein the solloJtion provided in 

step (1 .2) GOl-llprises only one stabilizer which is gentisic acid or a salt thereof is provided in 

step {1 .2) and the solution provided in step (2.1) G0l-llpries comprises only one stabilizer 

which is ascorbic acid or a salt thereof. 

6. (Currently amended) The process according to claim 2, wherein tho sol1:1tion provided in 

step (1.2) comprises stabilizer/stabilizers provided in step (1 .2) is/are present during the 

complex formation in step {1.3) in a total concentration of from 15 to 50 mg/ml. 

7 . (Currently amended) The process according to claim 6, wherein the solloJtion provided in 

slap (1.2) G0l-llprises stabilizer/stabilizers provided in step {1 .2) ls/are present during the 

complex formation in step (1 .3) In a total concentration of from 20 to 40 mg/ml 

8. (Currently amended) The process according to claim 7, wherein the solYtion provided in 

step (1.2) comprises only one stabilizer provided in step (1.2} ~ is gentisic acid and the 

stabilizer is present during the complex formation in step (1 .3) in a concentration of from 20 

to 40 mg/ml. 

9. (Currently amended) The process according to claim 8, wherein the solYtion provided in 

slap (1 .2) Goffiprises only one stabilizer provided in step (1.2) ~ is gentisic acid and the 

stabilizer is present during the complex formation in .step (1.3) in a concentration of from 25 

to 35 mg/ml. 
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10. (Original) The process according to claim 9, wherein the solution provided in step (1.2) further 

comprises a buffer. 

11. (Original) The process according to claim 1 O, wherein the buffer is an acetate buffer. 

12. (Original) The process according to claim 2, wherein in step (1.3) the resulting mixture is 

heated to a temperature of from 70 to 99 °c , for from 2 to 59 min. 

13. (Original) The process according to claim 12, wherein in step (1 .3) the resulting mixture is 

heated to a temperature of from 90 to 98 °c for from 5 to 15 min. 

14. (Original) The process according to claim 2, wherein the solution provided in step (2.1) 

further comprises diethylentriaminepentaacetic acid (DTPA) or a salt thereof. 

15. (Original) The process according to claim 2, further comprising the process steps: 

(3) filtering the solution obtained by step (2) through 0.2 µm; and 

(4) dispenslng the filtered solution obtained by step (3) into dose unit containers in 

a volume required to deliver the radioactive dose of from 5.0 to 1 O MBq. 

16. (Original) The process according to claim 2, wherein the solution of step (1.1) comprises 

LuCla and HCI. 

17. (Original) The process according to claim 2, wherein the solution of step (1.2) comprises 

177Lu-DOTA-TATE or 177Lu- DOTA-TOC, gentisic acid, acetic acid, and sodium acetate. 

18. (Original) The process according to claim 2, wherein the solution of step (2.1) comprises 

DTPA and ascorbic acid. 

19. (Original) The process according to claim 15, wherein the dose unit containers in step (4) 

are stoppered vials, enclosed within a lead container. 

20. (Original) The pharmaceutical aqueous solution obtained by the process of claim 1. 

21 . (Original) The pharmaceutical aqueous solution according -to claim 20, which is free of 

ethanol. 
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22. (New) The pharmaceutlcal aqueous solution according to claim 20, wherein the 

s1abilizers in the obtained pharmaceutical aqueous solution consists essentially of gentisic 

acid or a salt thereof and ascorbic acid or a salt thereof. 

23. (New) The pharmaceutical aqueous solution according to claim 22, wherein the 

s1abilizers are present in a total concentration of from about 2. 7 to about 4.1 mg/ml. 
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correct the order of names of joint inventors is accepted. 

/nnohamed/ 

Que lions ahoul the con1ents of thi~ notice and the 
requiremt:nts it sets forth should be clfrecled to the Onice 

of Data Management. Application Assi tan ·e Unit . at 

(571) 272-4000 or(S71) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT Ai.'ID TRADE.MARK OFFICE 
Ul\l'TP.J} ST4TV.S m , P~ RTi\m'l'T m' C'OMMmiri,: 
United St"t"" l':1t~nt :tnd Trndem11rk Oftioe 
A.J.\.., CI\Mll'ISSl<!~O:h ITiR P TENTS 

P n ~~ 14"\0 
N<>..wlnl. V""""• !lJ IH~l<.I 
~\li"'.~)l,11!&JY 

APPLICATION 
Nt!Ml:!ER 

FILING er 
37L(~) DATE. 

GRPART 
I NIT FIL !:'EE RE.C."D ATTY .DOCKE'LNO l'OT CLAIMS IND t:LAlMS 

16/175,261 10/30/2018 1618 2180 PAT058J97-U -CIP02 21 l 

1095 
NOVARTIS PHARMACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 
EAST HANOVER, NJ 07936-1080 

CONFIRMATION NO. 8183 
UPDATED FILING RECEIPT 

l~llll lllll lllll~WIU~i H111HIIIHIIII 

Date Mailed: 05/20/2019 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
exarnination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection . 

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

lnventor(s) 

Appllcant(s) 

Francesco de Palo, Golleretto Giacosa, ITALY; 
Lorenza Fugazza, Colleretto Giacosa, IT ALY; 
Donato Barbato, Colleretto Giacosa, ITALY; 
Maurizio Mariani, Colleretto Giacosa, ITALY; 
Daniela Chicca, Colleretto Giacosa, IT ALY: 
Giovanni Tesoriere, Colleretto Giacosa, ITALY; 
Clementina Brambati, Torino , ITALY; 

Advanced Accelerator Applications (Italy) Sri, Pozzilli, ITALY; 

Power of Attorney: The patent practitioners associated with Customer Number filQ.9.5 

Domestic Priority data as claimed by applicant 
This application is a GIP of iS/140,962 09/25/2018 
which is a GIP of iS/045.484 07/25/201 a 

Foreign Applicj:itlons (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more informatfon.) 
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/IB2018/057415 09/25/2018 No Access Code 
Provided 
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/IB2018/055575 07/25/2018 No Access Code 
Provided 
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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 Date: 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 f n that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

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

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

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

RANTED 

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 t11is 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 10 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 responsibil ity of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies , particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121 -128)) ; the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774) : the Office of Foreign AssetsControl , Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing 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 
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technology, manufacture products, deliver services, and grow your business, visit ht.lp://www.SelectU~A.gov or call 
+ 1~202-482-6800. 
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UNITED STATES PATENT Ai.'ID TRADE.MARK OFFICE 
Ul\l'TP.J} ST4TV.S m , P~ RTi\m'l'T m' C'OMMmiri,: 
United St"t"" l':1t~nt :tnd Trndem11rk Oftioe 
A.J.\.., CI\Mll'ISSl<!~O:h ITiR P TENTS 

P n ~~ 14"\0 
N<>..wlnl. V""""• !lJ IH~l<.I 
~\li"'.~)l,11!&JY 

APPLICATION 
Nt!Ml:!ER 

FILING er 
37L(~) DATE. 

GRPART 
I NIT FIL !:'EE RE.C."D ATTY .DOCKE'LNO l'OT CI.AJM'.S IND t:LAlMS 

16/175,261 10/30/2018 1618 2180 PAT058J97-U -CIP02 21 l 

1095 
NOVARTIS PHARMACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 
EAST HANOVER, NJ 07936-1080 

CONFIRMATION NO. 8183 
CORRECTED FILING RECEIPT 

11 1111111111 11111 ~WIIU~~1111111111m111111111 

Date Mailed: 05/30/2019 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
exarnination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection . 

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

lnventor(s) 

Appllcant(s) 

Francesco de Palo, Golleretto Giacosa, ITALY; 
Lorenza Fugazza, Colleretto Giacosa, IT ALY; 
Donato Barbato, Colleretto Giacosa, ITALY; 
Maurizio Mariani, Colleretto Giacosa, ITALY; 
Daniela Chicca, Colleretto Giacosa, IT ALY: 
Giovanni Tesoriere, Noicattaro, ITALY; 
Clementina Brambati, Torino , ITALY; 

Advanced Accelerator Applications (Italy) Sri, Pozzilli, ITALY; 

Power of Attorney: The patent practitioners associated with Customer Number filQ.9.5 

Domestic Priority data as claimed by applicant 
This application is a GIP of iS/140,962 09/25/2018 
which is a GIP of iS/045.484 07/25/201 a 

Foreign Applicj:itlons (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more informatfon.) 
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/IB2018/057415 09/25/2018 No Access Code 
Provided 
INTERNATIONAL BUREAU OF THE WORLD INTELL PCT/IB2018/055575 07/25/2018 No Access Code 
Provided 
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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 Requlredl Foreign Filing License Granted: 05/29/2019 

The oountry code and number of your priority application, to be used for filing abroad under the Paris Convention. 
is US 16/175,261 

Projected Publication Date: 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 oountry, 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 ot many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents'') for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be Viewed on the USPTO website at http://www.uspto.gov/web/otfices/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 China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866·999-4258) . 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the ph(ase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form . Such licenses are issued in all applications where 
the condftions 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 ea,lier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest. most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation. and commercialization of new technologtes. 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 tnvestment. SelectUSA provides information asslstance to the international Investor 
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community; serves as an ombudsman for existing and potential investors: advocates on behalf of U.S. cities, states, 
and regions competing for global investment~ and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit .btlp:/lwww.Selectl,JSA.gov or call 
+ 1-202-482-6800. 
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APPLICAnON ~o. l"l LING l}A 'l'E. FIR I' NA.'-IE.I) lNVEN"l'OR 

161175.26] 10/30/2018 Francesco de Palo 

I 095 7~90 fif,/06/W l9 

NOVARTIS PHARMACEITTlCAL ORPORATIO r 

IN'TELLECTUAL PROPERTY DEPARTME f 
0 E HEAL TH PLAZA 433/2 
EAST HA 'OV ER. , J 07936-1080 

UNITED STATES DEPART .. \ 1E:NTOI' COMJ\'IERCE 
Unihid St111es Pate.111 and Tradem11rk Office 
/\doJi=-, C'QMMI SIQNER P R P TENT 

ro 11 , t450 
k.\.i1 t1Juu. Vllr;1u1~ !!..ll l.J.50 

,vwv.~i,1.t..• gcn 

A1TORNE.Y DOC.KET NO. CO l•IRMAIJO, NO. 

PAT058197- S°CIP02 8 183 

EX,u\ll[NER 

PERREJRA,NlliLISSAJEAN 

AR1 UNIT PAl'ERNUMBER 

1618 

NmTFICA TION DATE D£1. IVERY MODE 

()6/06/'.!0 I 9 El €CTRO IC 

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

The time pctiod for reply. if any. i ct in the attached communication. 

Notice of the Office cornmunicatioi-l wa · sent electronically on above-indicated "Notification Date" to the 
foll wing e-mail addre ' (es); 

phip.patents@novartis.com 

PTOI.-' OA < Rev, 04/ 71 
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Office Action Summary 

Application No. 
16/175,261 

Examiner 
MELISSA J PERREIRA 

Applicant(s) 
de Palo et al. 

Art Unit 
1618 

AIA (FITF) Status 
Yes 

- The MAILING DATE 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. 

· Extensions of time may be available under the provisions ol 37 CFR 1.136(a). In no e11ent , however, may a reply be timely flied after SIX (6) MONTHS from the malling 
date of this communication. 

• If NO period for reply is specified abova, the m,ax,mvm slalulofy period will apply and will el\p,re SIX (6) MONTHS trorr lhe mailing date of this comlliunIcation. 
• Failure to reply w1th1n the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by lhe Otf,ce later tnan three months alle< the mailing date of this communicatton, even if timely Med, may reduce any ea/fled paten! term 
adjustment. See 37 CFR 1.704(bJ. 

Status 

i )~ Responsive to communication(s) filed on 5/13/19. 
D A declaration(s)/affidavit(s) under 37 CFR 1. 130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b) ~ This action 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 for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parle Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) 0 Claim(s) 1-23 is/are pending in the application . 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Cfairn(s) __ is/are allowed. 

7) 0 Cla1m(s) 1-23 ls/are rejected. 

8) O Claim{s) __ is/are objected to. 

9) O Cla1m{s) __ are subject to restriction and/or election requirement 
• If any claims have been determined al lowable, 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:!lwww uspto.gov/patents/ioit events/pph/index jsQ or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification ls objected to by the Examiner. 

11 )• The drawing(s) filed 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 CFA 1.85(a). 
Replacement drawing sheel(s) including the correction is required if the drawing(s) is objected lo. 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 Ail b)O Sorne*7 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 Appllcation 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)). 

n See the attached detailed Office action for a list ot the certified copies not received. 

Attachment(s) 

1) 0 No1ice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SBI0Bb) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Ttadema1k omoe 
PTOL-326 (Rev, 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mall Date __ . 

4) O Other; __ . 

Pai t of Paper NoJMall Dale 20190530 
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Application/Control Number: 16/175,261 
Art Unit: 1618 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to fife provisions of the AIA. 

Claims and Previous Objections/Rejections Status 

Claims 1-23 -are pending in the application. Claims 22 and 23 were newly added in the 

amendment filed 5/13/19. 

The rejection of claims 6-9 under 35 U.S.C. 112{d) or pre-AIA 35 U.S.C. 112, 4th paragraph is 

withdrawn due to the amendment. 

The rejection of claims 1-21 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 1-20,22 and 23 on the ground of nonstatutory double patenting as 

being unpatentable over claims 1,2,4-10,13 and 15-29 of copending Application No. 16/140,962 

(reference application) is maintained. 

The rejection of claims 1-20,22 and 23 on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-11,13-19 and 23-44 of copending Application No. 16/045,484 

(reference application) is maintained. 

The rejection of claims 1-11,14,15,17,18 and 20-23 on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-11,14,15,17,18,20 and 21 of copending Application No. 

16/175,239 (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 
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Application/Control Number: 16/175,261 
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Page 3 

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}; In re Langi, 759 F.2d 887, 225 USPQ645 (Fed. 

Cir. 1985); /fl re Von 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 tir,ely 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 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 eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 
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Claims 1-20 are provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1,2,4-10,13 and 15-29 of copending Application No. 16/140,962 as stated in 

the office action mailed 2/12/19. 

Clafms 1-20 are provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-11,13-19 and 23-44 of copending Application No. 16/045,484 as stated in 

the office action mailed 2/12/19. 

Claims 1-11,14,15,17,18,20 and 21 are provisionally rejected on the ground of nonstatutory 

double patehting as being unpatentable over claims 1-11, 14, 15, 17,18, 20 and 21 of copending 

Application No. 16/175,239 as stated in the office action mailed 2/12/19. 

Response to Arguments 

Applicant's arguments, see Remarks/Arguments, filed 5/13/19, with respect to the rejection(s) 

of claim(s) 1-20 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. Rad/at. 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, 1, 5-12) and Chen et al. (US 2007 /0269375A1). 

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 
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basis for the rejection w ill 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 this Office action: 

A patent for a claimed invention may M t be obtained, notwithstanding that the claimed invent ion 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 

effectlve filing date of the claimed Invention to a person having ordinary sklll In the art to which the 
clairr,ed invention pertains. Patentability shall not be negated by the manner in which the invention 

was made. 

Claims 1-23 is/are rejected under 35 U.S.C. 103 as being unpatentable over de Blois et al. (Appl. 

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. Jmaging 2014, 1, 5-12) and Chen et al. (US 

2007 /0269375A1). 

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 add, has 

superior effects on stabilizing radiolabeled somatostatin analogs (abstract). 

The typical reaction mixture for radiolabeling DOT A-TATE consisted of 60 MBq of 177Lu 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 f-ll 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 pri or to radiolabeling. Quenchers included 

ascorbate, gentisic acid, ethanol and methionine. Radiolabelling of DOTA-TATE and other DOTA­

conjugated SS-analogs with 177Lu requires heating for 15 mins at 80°C (p29, 2.1. lllln/177Lu labelling of 

ss-analogs). 
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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. m 1n/177lu labelling of SS-analogs). 

To obtain maximum protection of radiolabeled 55-analogs and minor effect in pharh1aceutics, 

quencher concentration in reaction mixture was investigated time dependently. DOT A-TATE was 

radiolabeled with 60 MBq 177lu in the presence of different concentrations of quenchers and 2 nmol 

DOT A-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 

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) which 

encompasses the total concentration of from 1.0 to 5.0 mg/ml of the instant claim 1 and the total 

concentration of from about 2.7 to about 4.1 mg/ml of the instant claim 23. 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 55-analogs in the presence of quencher mixtures). The calculated dose during storage 

is shown in different volumes (5, 50 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 stabili2-ed m1n-DOTA-TATE during 7 days and [lll ln­

DTPA0Joctreotide (OctreoScanei) during storage (p30, 3.3. Radiolabelled SS-analogs in the presence of 

quencher mixtures; Figs. 3 and 4). Intravenous administration of a 177Lu-labelled S5-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) 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, 
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third paragraph; p136, Patients; pl36, right column, paragraphs 3 and 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 1111ndium 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-OOTATATE 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. 

Furthermore, it is obvious to vary and/or optimize the amount of m lu provided in the 

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.-Zd 454, 456, 105 USPQ 233, 

235 (CCPA 1955). 

de Blois et al. does not explicitly disclose gentisic acid is present during complex formation in a 

concentration of from 20 to 40 mg/ml, of from 25 to 35 mg/ml or of from 15 to 50 mg/ml. 

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, of 

from 25 to 35 mg/ml or of from 15 to 50 mg/ml as de Blois et al. can be provided in a concentration of 

1-20mM. 

Furthermore, it is obvious to vary and/or optimize the amount of gentisic acid provided in the 

composition, according to the guidance provided by de Blois et al., to provide a composition having the 
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desired properties such as the desired radiolytic stability during complex formation. 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 the absence of ethanol. 

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 177LuCl3 with the lyophilized kit in 1 ml of water for injection and 

subsequently incubating the reaction mixture at 85-90°C 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 

temperature, as shown in the HPLC of FIG. 7 (p86, 5. Development of DOT A-TATE cold kit for the 

preparation of 177Lu-DOTA-TATE for clinical applications). 

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 for m 1n-DOTA-TATE during 7 days and [ 1111n-DTPA°]octreotide (OctreoScan®) during storage 

and shows that the addition of ethanol does improve the stabilization of the l'nlu-DOTATATE 
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It would have been predictable to one ordinarily skilled in the art that the m lu-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 therefore 

should be avoided and its addition was essential only for the 1111n-DOTA-TATE during 7 days and [m ln­

DTPA0Joctreotide (OctreoScan®). 

de Blois et al. does not disclose 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 mlu-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 0OTA-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 

radiolabeling 177Lu-DOTA-TATE (p6, first and second paragraph). 
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The radiolabeling involves mixing DOTA-TATE with 7.5 GBq 177luC'3 for 30 mins at 80°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 ;;:,,: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 add one of the stabilizers during complex formation and one of the stabilizers 

after the complex formation of the stabilized radio pharmaceutical formulations of de Blois et al. as 

Maus et al. teaches of the study examines the effect of gentisic acid and ascorbic acid as quencher 

during and after the radlolabellng 177Lu-DOTA-TATE. 

de Blois et al. does not disclose that the dose unit containers are stoppered vials, enclosed 

within a lead container. 

Chen et al. (US 2007 /0269375A1) discloses stabilized radiopharmaceutical formulations 

comprising a radiometal (e.g. 177Lu, etc.); metal chelator (e.g. DTPA, DOTA, etc.); stabilizers (e.g. gentisic 

acid, ascorbic acid, etc.); buffers (e.g. acetate buffer, etc.) (abstract; p2, [0026]; p3, [0027]; p4, [0051]; 

p6, [0058]; p13, [0155],[01641). 

To lead-shielded 4-ml vials were added the individual stabilizer solutions, m luCh and 

COMPOUND A (dissolved in water) (p26, [0289],[0292]; p28, (0303]; claim 189). The formulation was 

stored in the lead-shielded vials wherein the lead-shielded vials encompass the lead container of t he 

instant claims. The radiopharmaceutical formulation was transferred to individual vials which 

encompasses the single dose unit container of the instant claims. 
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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 store the 177Lu-DOTA-TATE of de Blois et al. to reduce exposure to the 177Lu, as 

Chen et al. teaches of storing the formulation in lead-shielded vials. 

Applicant asserts that Chen et al. does not teach of DOT A-TATE or DOT A-TOC or the addition of 

benzyl alcohol is a key component in the formulations but teaches of the unpredictability in selecting 

stabilizers and in when and how much of the stabilizers are added. The concentration of the stabilizers 

of the instant claims is much lower than that of Chen et al. and Chen et al. teaches away from using such 

low concentration of stabilizers in the final radiopharmaceutical formulations. 

The reference of Chen et al. was not used to teach of the DOT A-TATE or DOTA-TOC, the addition 

of benzyl alcohol or the low concentration of stabilizers in the final radiopharmaceutical formulations. 

The reference of Chen et al. was used to teach of storing the formulation in lead-shielded vials 

to reduce exposure to the 177Lu. 

Applicant asserts that Maus et al. refers to a noticeably higher total concentration of gentisic 

acid and ascorbic acid. Maus et al. teaches away from using lower concentrations of gentisic acid and 

ascorbic acid. 

The reference of Maus et al. was not used to teach of using lower concentrations of gentisic acid 

and ascorbic acid but was used to teach of adding one of the stabilizers during complex formation and 

one of the stabilizers after the complex formation. 

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 complex formation of the stabilized radiopharmaceutical formulations of de Blois et al. as 

Maus et al. teaches of the examination of the effect of gentisic acid and ascorbic acid as quencher 

during and after the rad1olabeling 177Lu-DOTA-TATE. 
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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 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 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 
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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 
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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CASE PAT058197-US-CIP02 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF 

Francesco de Palo et al. 

APPLICATION NO: 16/175261 

FILED: October 30, 2018 

Art Unit: 1618 

Examiner: Perreira, Melissa Jean 

Cont. No.: 8183 

FOR: Stable, Concentrated radionucltde 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 Office Action mailed June 6, 2019 (the "Office 

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

or before September 6, 2019. 

Applicant believes no addf~ional 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-CIP02. 

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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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 process for manufacturing a pharmaceutical aqueous solution, 

comprising: 

providing a solution comprising a complex ofthe radionuclide 177Lu (Lutetium-177) 

and a somatostatin receptor binding peptide linked to the chelating agent DOT A; a first 

stabilizer against radiolytic degradation, and optionally a second stabilizer against 

radiolytic degradation different from the first stabilizer; and 

diluting the solution comprising the complex with an aqueous dilution solution 

optionally comprising at least one stabilizer against radiolytic degradation to obtain the 

pharmaceutical aqueous solution; 

wherein if the solution comprising the complex comprises only the first stabilizer as 

an stabilizer against radiolytic degradation and not the second stabilizer, then the aqueous 

dilution solution comprises at least one stabilizer against radiolytic degradation that is 

different from the first stabilizer, and in the obtained pharmaceutical aqueous solution, the 

radionuclide 177Lu is present in a concentration that it provides a volumetric radioactivrty of 

from 250 to 500 MBq/mL and the stabilizers are present in a total concentration of from 1.0 

to 5.0 mg/ml. 

2. (Currently amended) The process according to claim 1. comprising: 

(1) forming a complex of the radionuclide mlu and a somatostatin receptor binding 

peptide linked to the chelating agent DOT A by 

(1 .1) providing an aqueous solution comprising the radionuclide; 

(1.2) providing an aqueous solution comprising the a somatostatin receptor 

binding peptide linked to the chelating agent, and a first stabilizer against 

radiolytic degradation and optionally a second stabilizer against radiolytic 

degradation different from the first stabilizer; and 

(1 .3) mixing the solutions provided in steps (1.1) and ( 1.2) and heating the 

resulting mixture to form a solution comprising the complex; 

(2) diluting the solution comprising the complex obtained by step (1) by 

(2.1) providing an aqueous dilution solution .optionally comprising at least one 

stabilizer against radiolytic degradation; and 

{22.) mixing the solution comprising the complex obtained by step (1) with the 

dilution solution provided in step (2.1) to obtain the pharmaceutical aqueous 

solution; 
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wherein if the solution in step (1 .2) comprises only one stabilizer that is the first 

stabilizer, then the solution in step (2.1} comprise at least one stabilizer that is 

different from the first stabilizer. 

3. (Original) The process according to claim 2 , wherein the solution in step (1 .2) comprises the 

first stabilizer and the solution provided in step (2.1) comprises at least one stabilizer. 

4. (PreViously Presented) The process according to claim 2, wherein at least gentisic acid or 

a salt thereof is provided In step (1 .2) and the solution provided in step (2.1) comprises at 

least ascorbic acid or a salt thereof. 

5. (Previously Presented) The process according to claim 2, wherein only one stabilizer which 

is gentisic acid or a salt thereof is provided in step (1.2) and the solution provided in step 

(2.1) comprises only one stabilizer which is ascorbic acid or a salt thereof. 

6. (Previously Presented) The process according to claim 2, wherein the stabilizer/stabilizers 

provided in step (1 .2) is/are present during the complex formation in step (1 .3) in a total 

concentration of from 15 to 50 mg/ml. 

7. (Previously Presented) The process according to claim 6, wherein the stabilizer/stabilizers 

provided in step (1 .2) is/are present during the complex formation in step (1 .3) in a total 

concentration of from 20 to 40 mg/ml 

8. (Previously Presented) The process according to claim 7, wherein the only one stabilizer 

provided in step (1 .2) is gentfsic acid and the stabilizer is present during the complex 

formation in step (1 .3) in a concentration of from 20 to 40 mg/ml. 

9. (Previously Presented) The process according to claim 8, wherein the only one stabilizer 

provided in step (1 .2) is gentisic acid and the stabilizer is present during the complex 

formation in step (1 .3) in a concentration of from 25 to 35 mg/ml. 

10. (OriginaQ The process according to claim 9, wherein the solution provided in step (1.2) further 

comprises a buffer. 

11 . (Original) The process according to claim 10, wherein the buffer is an acetate buffer. 

12. (Original) The process according to claim 2, wherein in step (1.3) the resulting mixture is 

heated to a temperature of from 70 to 99 °c, for from 2 to 59 min . 
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13. (Original) The process according to claim 12, wherein in step (1 .3) the resulting mixture is 

heated to a temperature of from 90 to 98 °C for from 5 to 15 min. 

14. (Original) The process according to claim 2, wherein the solution provided in step (2.1) 

further comprises diethylentriaminepentaacetic acid (DTPA) or a salt thereof. 

15. (Currently amended) 

steps: 

The process according to claim 2, further comprising the process 

(3) filtering the solution obtained by step (2) through 0.2 µm: and 

(4) dispensing the filtered solution obtained by step (3) into dose unit containers in 

a volume required to deliver the radioactive dose oUrnm 5.0 to 10 MBq 7.4 GBg 

+ 10 %. 

16. (Original) The process according to claim 2 , wherein the solution of step (1.1) comprises 

LuC'3 and HCI. 

17. (Original) The process according to claim 2, wherein the solution of step (1 .2) compr1ses 
177Lu-DOTA-TATE or 177Lu- DOTA-TOC, gentisic acid, acetic acid, and sodium acetate. 

18. (Original) The process according to claim 2, wherein the solution of step (2.1) comprises 

DTPA and ascorbic acid. 

19. (Original) The process according to claim 15, wherein the dose unit containers in step (4) 

are stoppered vials, enclosed within a lead container. 

20. (Original) The pharmaceutical aqueous solution obtained by the process of claim 1. 

21 . (Currently amended) The pharmaceutical aqueous solution according to claim 20, 

which is substantially free of ethanol. 

22. (Previously Presented) The pharmaceutical aqueous solution according to claim 20, 

wherein the stabilizers in the obtained pharmaceutical aqueous solutlon consists essentially 

of gentisic acid or a salt thereof and ascorbic acid or a salt thereof. 

23. (Previously Presented) The pharmaceutical aqueous solution according to claim 22, 

wherein the stabilizers are present in a total concentration of from about 2.7 to about 4.1 

mg/ml. 
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24. (New) The pharmaceutical aqueous solution according to claim 22, for which the 

radiochemical purity {determined by HPLC) is maintained at ~ 95% for at least 72 h when 

stored at 25 °c . 
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Remarks/Arguments 

Upon entry of the amendments herein, claims 1-24 are pending. Claims 1, 2, 15 and 21 

have been amended. New claim 24 has been added. Support of the amendments and new 

claim appears in the original claims and application as filed, at e.g., page 5, lines 6-9 and 19-24, 

page 7 , lines 18-23, page 31, lines 7-10, page 52, lines 24-31 , and page 54, lines 1-6. No new 

matter has been introduced. 

Applicant also submits herewith a supplemental Information Disclosure Statement for the 

Examiner's consideration. 

Claim Rejections-35 U.S.C. § 103 

Applicant notes that the previous rejection of original claims 1-21 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 withdrawn. See the Office Action at page 2. A new 

ground of rejection is made. Specifically, claims 1-23 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 Chen. See the Office Action at pages 4-11. Applicant 

disagrees. 

Independent claim 1, as amended, Is directed to a process for manufacturing a 

pharmaceutical aqueous solution that comprises, inter alia, (a) a complex of mlu (Lutetium-

177) and a somatostatin receptor binding peptide linked to the chelating agent DOTA; and (b) at 

least two different stabilizers against radiolytic degradation; 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) and the stabilizers are present in a total concentration of from 1.0 to 5.0 

mg/ml. It is further recited in claim 1 that, (I) the solution comprising the complex (''the complex 

solution" hereinafter) comprises a first stabilizer and optionally a second stabilizer different from 

the first stabilizer: and (ii) diluting the complex solution with an aqueous dilution solution 

comprising at least one stabilizer. 

According to the Examiner, the primary reference de Blois discloses 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 page 5. The Examiner further contends that the optimal quencher 

concentration, i.e., 3.5 mM for ascorbic and gentisic acid taught by de Blois encompasses the 

total stabilizer concentration of 1.0-5.0 mg/ml recited in claim 1 and that of about 2.7-4.1 mg/ml 

recited in claim 23. Id. , page 6. It seems that the Examiner has mistakenly deems the unit "mM" 
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to be the same as "mg/mlri . The unit "mM" is millimole per liter and ''mg/mL" is milligram per 

milliliter. 1 li1er is 1000 milliliter and 1 millimole of ascorbic acid or gentisic acid is about 176 mg 

or 154 mg respectively. Accordingly, 3.5 mM ascorbic acid and gentisic acid is equal to 0.5-0.6 

mg/mL ascorbic acid and gentisic acid , which is .!1Q! encompassed by the stabilizer 

concentration recited in claim 1 or 23 as asserted by the Examiner. 

The Examiner further contends that de Blois does not disclose 250-500 MBq/mL (i.e ., 

6.8-13.5 mCi/mL) of radionuclide but Singh teaches administration of a 10 mCi dose of 177Lu­

DOT AT ATE. Id. Applicant notes that Singh merely discloses the absolute dose of 

radioactivity of 177Lu-DOTAT ATE 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 would have been motivated in any way 

to arrive at the volumetric radioactivity of 250 to 500 MBq/mL recited in claim 1. 

Further, de Blois fails to teach or suggest diluting the complex solution with an aqueous 

dilution solution comprising at least one stabilizer. de Blois only teaches use of saline, i.e ., 

sodium chloride solution, for dilution. The secondary references Singh and RCM do not cure 

this defect as neither of them even teaches or suggests a dilution step. 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 suggest the volumetric radioactivity, 250 to 500 MBq/mL, 

recited in claim 1. 1 According to the Examiner, de Blois fails to teach absence of ethanol (as 

recited in claim 21) or dose unit containers being stoppered vials enclosed within a lead 

container (as recited in claim 19). She then relies on (1) part of Maus' teachings on use of 

stabilizers after complex formation, (2) part of RCM's teaching on absence of ethanol and (3) 

part of Chen 's teachings on lead-shielded vials to support the obviousness rejection. As argued 

in Applicant's response filed on May 13, 2019, both Maus and Chen teach away from using the 

low concentration of stabilizers (i.e. , 1.0-5.0 mg/mL) for high volumetric radioactivity (i.e. , 250-

500 MBq/ml) recited in claim 1. While the Examiner finds that the arguments are persuasive 

and thus has withdrawn the previous rejection over Chen and Maus, she intentionally ignores 

those portions in these prior art references that would lead away from the claimed invention in 

the present office action. See the Office Action at page 11, e.g., "[t]he reference Chen et al. was 

not used to teach ... the low concentration of stabilizers in the final radiopharmaceutical 

formulations. The reference of Chen et al. was used to teach of storing the formulations in lead­

shielded vials to reduce exposure to the 177Lu .... The reference of Maus et al. was not used to 

teach of using lower concentrations of gentisic acid and ascorbic acid but used to teach of 

adding one of the stabilizers during complex formation and one of the stabilizers after the 

complex formation ." 

1 740 GBq/mg at p86 ofRCM Is the spedfic acttvity, Le., 740 GBq for every milligram of mlu. wt1ich is different from 
volumetric radioactivity, i.e., the radloactivrty per unit volume of the solution of 177Lu-DOTATATE. 

• 7 -
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The Examiner has clearly violated the requirements for establishing a proper prima facie 

case of obviousness. MPEP 2141.02 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). Instead, the Examiner's obviousness rejection is based 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. 

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

claimed process produces stable pharmaceutical aqueous solutions with the low total 

concentration of stabilizers (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 is also patentable over de Blois in 

view of Singh, RCM, Maus and Chen for unexpected stability of the pharmaceutical solution 

produced by the claimed method, even when the obtained solution has the low total 

concentration of stabilizers recited in claim 1. For at least the same reasons stated above, 

claims 2-23, each of which depends directly or indirectly from claim 1, are also patentable over 

the cited references. Applicant respectfully requests reconsideration and withdrawal of the 

rejection. 

Claim 8 is also patentable over the cited references on an additional ground. It is 

further noted that de Blois, in view of Chen, teaches away from presenting highetthan 5 mg/ml 

gentislc acid or ascorbic acid at the radiolabeling reaction. de Blois teaches that the 

concentration of ascorbic acid and gentisic acid at the radiolabeling 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 gentisic acid concentration of from 20 to 40 mg/ml recited in claim 8. 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 8 recites that during the 

complex formation (i.e., the labeling reaction), gentisic acid is present at a concentration of from 

20 to 40 mg/ml. See a/so Example 2 of the instant application. None of Singh, RCM, and 

Maus corrects this defect of de Blois and Chen. 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 

. 8 -
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indicated by de Blois in view of Chen, it teaches away from the invention of claim 8, which 

recites a concentration of gentisic acid from 20 to 40 mg/ml. Accordingly, the process of claim 

8 is nonobvious over de Blois, either taken alone or in combination with other references cited 

by the Examiner on this additional ground. As are claims 9-11, each of which depends directly 

or indirectly from claim 8. Applicant respectfully requests reconsideration and withdrawal of the 

rejection. 

Claim 21 is also patentable over the cited references on an additional ground. Claim 21 

is directed to a substantially ethanol-free stable pharmaceutical aqueous solution obtained by 

the process of claim 1 that provides a volumetric radioactivity of from 250 to 500 MBq/ml and 

low concentration of stabilizers, i.e., 1.0-5.0 mg/ml. Applicant would like to point out de Blois 

teaches away from the claimed solution which is substantially free of ethanol. More 

specifically, de Blois discloses various 177Lu-DOT A-TATE solutions containing different 

quencher mixtures, some with ethanol and the others without. See de Blois p30, section 3.3 and 

page 33, Figures 6-7. As clearly shown in the two figures, absent ethanol, the RCP of 177Lu­

DOTA-T ATE 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 that is substantially free of ethanol while 

maintaining a RCP of.:: 95% for at least 72 h when stored at 25 °C. As noted above, while the 

177Lu-DOTA-TATE solution disclosed in RCM does not contain ethanol, nowhere does RCM 

teach or suggest the volume of the 177Lu-DOTA-TATE solution tested for stability. Thus, RCM 

does not tea,ch or suggest the volumetric radioactivity, 250 to 500 MBq/ml, recited in claim 

21 . Accordingly, even if de Blois and RCM were combined, the resulting solution would be 

different from the claimed solution. Further, Maus also teaches that RCP of 117Lu-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 . Applicant respectfully requests reconsideration and withdrawal 

of the rejection. 

Claim 22 is patentable over the cited references on an additional ground. Claim 22 

recites that the stabilizers in pharmaceutical aqueous solution obtained by the process of claim 

1 consist essentially of two stabilizers: (i) gentisic acid or a salt thereof as a first stabilizer; and 

(ii) ascorbic acid or a salt thereof as a second stabilizer. In contrast, the stable formulations 

. 9 . 
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taught in de Blois contains at least four stabilizers, ascorbic acid, gentisic acid, methionine and 

ethanol. Given the unpredictable nature of stabilizers as discussed in Chen and the 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 22 with a reasonable expectation of success. 

Applicant respectfully requests reconsideration and withdrawal of the rejection. Applicant 

respectfully requests reconsideration and withdrawal of the rejection. 

Double Patenting 

Claims 1-20 remain provisionally rejected on the ground of nonstatutory double patenting 

as being unpatentable over claims 1, 2, 4-1 O, 13, and 15-29 of copending U.S. Application No. 

16/140,962 or over claims 1- 11 , 13-19 and 23-44 of copending U.S. Application No. 16/045,484. 

In addition, claims 1-11 , 14, 15, 17, 18, 20 and 21 remain provisionally rejected over claims 1-

11, 14, 15, 17, 18, 20 and 21 of U.S. Application No. 16/175,239. See the Office Action at 

pages 2-4. 

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

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

16/140,962, 16/045,484 and 16/ 175,239 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-CIP02. 

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

Novartis Institutes for BioMedical Research, Inc. 
700 Main Street, 427Q 
Cambridge, MA 021 39 
USA 
+1 617 871 3880 

Date: September 6, 2019 

- 10-

Respectfully submitted, 

I Lian Ouyang/ 
Lian Ouyang 
Attorney for Applicant 
Reg. No. 69,254 
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The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to fife provisions of the AIA. 

Claims and Objections/Rejections Status 

The claims 1-24 are pending in the application. Claim 24 was newly added in the amendment 

filed 9/6/19 

The rejection of claims 1-23 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) and Chen et al. (US 

2007 /0269375Al) is maintained but modified to include newly added claim 24. 

The rejection of claims 1-20,22 and 23 on the ground of nonstatutory double patenting as 

being unpatentable over claims 1,2,4-10,13 and 15-29 of copending Application No. 16/140,962 

(reference application) is maintained. 

The rejection of claims 1-20,22 and 23 on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-11,13-19 and 23"44 of copending Application No. 16/045,484 

(reference application) is maintained. 

The rejection of claims 1-11,14,15,17,18 and 20-23 on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-11,14,15,17,18,20 and 21 of copending Application No. 

16/175,239 (reference application) is maintained. 
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Applicant's arguments filed 9/6/19 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.5.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 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 102, if the differences between the claimed ihvention 

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 skil l in the art to which the 

clairred invention pertains. Patentabillty shall not be negated by the manner in whkh the invention 

was made. 

Claims 1-24 is/are rejected under 35 U.5.C. 103 as being unpatentable over de Blois et al. (Appl. 

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) and Chen et al. (US 

2007 /0269375A1) as stated in the office action mailed 6/6/19. 

In regards to newly added claim 24, the reference of de Blois discloses the combination of 

gentisic and ascorbic acid and ethanol while remaining a RCP of ~ 95% for at least 72 h when stored at 

25°C. The concentration of ethanol is 2-20% (v/v). 

The reference of RCM discloses stability studies of 177Lu-DOTA-TATE after labeling DOT A-SP (Nie) 

with 33 MBq of 177Lu with the addition of ascorbic acid or gentisic acid as stabilizers immediate after 
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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 2:. 95% (p12, 5.2.2 Quality control). 

The reference of Maus discloses 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. 

Therefore, it would have been obvious to one ordinarily skilled in the art to reduce the amount 

of ethanol to about 2% or less which encompasses the "substantially free of ethanol" amount of the 

instant claims and vary the amounts of gentisic acid and ascorbic acid to maintain the acceptance limit 

for RCP of ~ 95%. 

Applicant asserts that de Blois discloses 3.5 mM ascorbic acid and gentisic acid which is equal to 

0.5-0.6 mg/ml ascorbic acid and gentisic acid, which is not encompassed by the stabilizer concentration 

recited in claims 1 or 23 as asserted by the examiner. 

The reference of de Blois teaches that the optimal quencher is 3.5 mM for ascorbic and gentisic 

acid (equal to 0.5-0.6 mg/ml, see remarks p2) but the concentrations of the combination of ascorbic 

and gentisic acid comprises 1-20 mM which encompasses the stabilizer concentration recited in claims 1 

or 23. 

Applicant asserts that du Blois fails to teach absence of ethanol or does unit containers being 

stoppered vials enclosed with a lead container. 

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 teaches that concentration of ethanol is 2-20% (v/v) for ethanol. 

Therefore. it would have been obvious to one ordinarily skilled in the art to reduce the amount of 
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The reference of RCM meeting teaches that the 177Lu-DOTA-TATE is prepared at the hospital 

radiopharmacy without ethanol. 

The reference of de Blois was not used to teach of does unit containers being stoppered vials 

enclosed with a lead container. 

The reference of Chen et al. was used to teach of stabilized radiopharmaceutical formulations 

comprising a radiometal (e.g. 177Lu, etc.); metal chelator (e.g. DTPA, DOTA, etc.); stabilizers (e.g. gentisic 

acid, ascorbic acid, etc.); buffers (e.g. acetate buffer, etc.). To lead-shielded 4-ml vials were added the 

individual stabilizer solutions, 177LuCl3 and COMPOUND A {dissolved in water). 

Applicant asserts that Singh merely discloses the absolute dose of radioactivity of 177Lu-DOT A­

TATE without disclosing the volume of the formulation. Accordingly, a skilled artisan would not have any 

knowledge of volumetric radioactivity of the formulation, not to mention that she or he 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 (370 MBq} administered as a slow 

intravenous injection and therefore, it would have been predictable to provide a constant ten millicuries 

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. The DOTA-TATE labelling at therapeutic level 

(patient's dose) was performed under the kit formulation in a concentrated form (60GBq in 3 ml). It can 

be diluted with saline for patient infusion. 

Applicant asserts that the claimed process produces stable pharmaceutical aqueous solutions 

with the low total concentration of stabilizers (e.g. RCP as determined by HPLC being maintained at '.?: 
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95%) for at least 72 hours when stored at 25"C. The effect was not present in the teachings of any of the 

cited references, and would not have been expected or predicted by the skilled artisan. 

The reference of RCM teaches of stability studies of 177lu-DOTA-TATE after labeling DOT A-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 2'.: 95% (p12, 5.2.2 Quality control). 

Therefore, it was not unexpected to provide 177lu-DOTA-TATE with ascorbic acid or gentisic acid 

stabilizers to provide for RCP is~ 95%. 

Applicant asserts that de Blois, in view of Chen, teaches away from presenting a higher than 5 

mg/ml gentisic acid or ascorbic acid at the radiolabeling reaction. de Blois teaches 3.5 mM ascorbic acid 

and gentisic acid, which is equal to 0.5-0.6 mg/ml ascorbic acid and gentisic acid. This low concentration 

of stabilizers at the radiolabeling reaction is consistent with the teachings in Chen, which states 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. 

The reference of de Blois teaches that the optimal quencher is 3.5 mM for ascorbic and gentisic 

acid (equal to 0.5-0.6 mg/ml, see remarks p2) but the concentrations of the combination of ascorbic 

and gentislc acid comprises 1-20 mM. 

The reference of RCM teaches of stability studies after labeling DOT A-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 gen ti sic acid after 24 hours. The 

acceptance limit for RCP is 2'.: 95% (p12, 5.2.2 Quality control). 

The reference of Chen teaches of the concentration of stabilizers such as gentisic acid (2-20 

mg/ml ), ascorbic acid (10 to 100 mg/ml) wherein the stabilized radiopharmaceutical formulations 

comprise a radiometal (e.g. 177Lu, etc.); metal chelator (e.g. DTPA, DOTA, etc_); stabilizers (e.g. gentisic 
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acid, ascorbic acid, etc.); buffers (e.g. acetate buffer, etc.). To lead-shielded 4-ml vials were added the 

individual stabilizer solutions, 177luCls and COMPOUND A (dissolved in water) wherein A is DOTA-Gly­

ACA-Gln-Trp-Ala-Val-Gly-His-leu-Met- NH2 wherein the COMPOUND A is not identical to the TATE of the 

reference of de Blois. 

None of the five stabilizers individually, such as gentisic acid, ascorbic acid interferes with the 

labeling reaction and each provides stability during the reaction at 1 mg/ml and gentisic acid does not 

interfere at 2.5 mg/ml but at 5 mg/ml interferes with the labeling. 

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 reihtroduction of ascorbic acid resulted in a RCP 2= 95% at 72h. 

It would have been obvious to modify the combination of stabilizers to provide for a RCP~ 95% 

depending on the complex that is being stabilized as it is known by RCM that the stability of 177lu­

complexes comprises an RCP 98.0 ± 0.1 with ascorbic acid and 97.8 ± 0.3 with gentisic acid after 24 

hours wherein the acceptance limit for RCP is ~ 95% and Maus teaches additfon of ascorbic acid to 177Lu­

DOTA-TATE resulted in a RCP ~ 95% at 72h. 

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 tinely 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 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 eTerminal Disclaimers, refer to 

www. uspto. gov/ patents/ process/ti le/ efs/ g uida nee/ e TD-i nfo-1 Jsp. 

Claims 1-20 are provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1,2,4-10,13 and 15-29 of copending Application No. 16/140,962 as stated in 

the office action mailed 6/6/19. 

Claims 1-20 are provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-11,13-19 and 23-44 of copending Application No. 16/045,484 as stated in 

the office action mailed 6/6/19. 
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Claims 1-11,14,15,17,18,20 and 21 are provisionally rejected on the ground of nonstatutory 

double patenting as being unpatentable over claims 1-11,14,15,17,18,20 and 21 of copending 

Application No. 16/175,239 as stated in the office action mailed 6/6/19. 

Applicant asserts that the provisional nonstatutory double patenting rejections be held in 

abeyance until allowable subject matter (n 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 l.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 than 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. 

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

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

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 
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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 pubHshed applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair­

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/MELISSA J PERREIRA/ 
Examiner, Art Unit 1618 

/Michael G. Hartley/ 
Supervisory Patent Examiner, Art Unit 1618 
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Receipt date: 09/06/2019 16/175,261 - GAU: 1618 

Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. OMS 0651-0031 

U.S. Patent and Trademark Office; v.s DEPARTMENT OF COMMERCE 
Under the Paperw01k Reduetion Act or 1995, no persons are reqllired to respond lo a collection of infoona1ioo unless ii oonlalns a Valid 0MB control number. 

Application Number ~6175261 

Filing Date ~018-10-30 

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

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

Examiner Name I Perreira, Melrssa Jean 

Attorney Docket Number PAT058197-US-CIP02 

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.PATI:NT APPLICATION PUBLICATIONS I Remove I 

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

Initial* 
Cite No 

Number Code, 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 IRemovej 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial" No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

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

NON.PATENT LITERATURE 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), rs 
publisher. city and/or country where published. 

EFSWeb 2..1.1B 
ALL REFERENCES CONSIDERED :EXCEPT WHERE LINED THROUGH . / M. J.P/ 
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INFORMATION DISCLOSURE 
STATEMENT SY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16175261 

Filing Date 2018-10-30 

First Narned Inventor de Palo, Francesco 

Art Unit 1618 

Examiner Name Perreira, Melissa Jean 

Attorney Docket Number PAT058197-US-CIP02 

1 
~rilling et al., "Treatment with 90Y- and 177Lu-DOTATOC in patients with metastatic neuroendocrine tumors", Surgery 
Vol. 140, pp 968-977, 2006 

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

Examiner Signature II /MELISSA J PERREIRA/ I Date Considered 11 10/28/2019 

*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 't'.l'W'-6'..USPTO GOV or MPEP 901 .04. l Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 1 For Japanese patent documents, the indication of the year or the reig11 of the Emperor must precede the serial number of the patent document 
~ Kind of document by the appropriate symbols as Indicated on the document under WIPO Standard ST.16 if possible !i Applicant is to place a check mark here i 
English language translation is al'lached. 

EFS Web 2_1.18 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.J. P/ 
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INFORMATION DISCLOSURE 
STATEMENT SY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16175261 

Filing Date 2018-10-30 

First Narned Inventor de Palo, Francesco 

Art Unit 1618 

Examiner Name Perreira, Melissa Jean 

Attorney Docket Number PAT058197-US-CIP02 

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

D any individual designated iri 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, 

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) 2019-09-06 

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, 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. 

E.FS Web 2.1.18 
ALL REFERENCES CONSIDERED EXC'.EPT WHERE LINED THROUGH. / M. J.P/ 
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Receipt date: 09/06/2019 16/175,261 - 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 determlne 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 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. 

EFSWeb :2.1 18 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

USPTO Automated Interview Request (AIR) 

Jan 27 2020 

This paper reqt.1estLng to schedule and/or conduct an interview is appropriate 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 authorize the OSPTO 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 idea conferencing . 

Name(s) ; 
Lian Ouyang 

S-signature: 
/Lian O\Jyang/ 

Registration Number: 
69254 

U.S . Application Number: 
16175261 

Confirmation Number : 
8183 

E-mail Address : 
lian . ouyang@novartis . com 

Phone Number: 
+1 6178713880 

Proposed Time of Interview : 
2-3-2020 9 : 30 AM ET 

Alternative Proposed Time(s) of Interview: 
2-3-2020 10:00 AM ET 

Alternative Proposed Time(s) of Interview: 
2-3-2020 10:30 AM ET 

Prefered Interview T~•pe: 
Telephonic 

I am the applicant or applicant "s representative £or this application, 

Topic for Discussion : 
103 rejection and cited references 
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1~ UNITED Srn:res PATENT A>ID ThADEMARJ< OFFICE I ..,_ D 

~~~ 
U)\l'l'P.J} ST4TF.S m , Pil RTM R'IT m' C'OMMmw,~ 
United Stotes l':1tunt :tnd T rndem11rk Offie., 
,\.I,\..,<.:• l~!AllSSl<!~O:I< n:-,R p U!NTS 

Pn S.~ i .t"\O 

FU_CNG OR 37 I I 1 DA l'E 

10/30/2018 

i095 
NOVARTIS PHARMACEUTICAL CORPORATION 
INTELLECTUAL PROPERTY DEPARTMENT 
ONE HEALTH PLAZA 433/2 
EAST HANOVER, NJ 07936-i 080 

Tltle:Stable, concentrated radionuclide complex solutions 

Publication No.US-2020-0030464-A 1 
Pub II cation Date:0 1/30/2020 

1'1">,..tadnl.. \rupali• !n I ~ l,U-0 
~\li"'.Ufl)\O.lb)V 

FIRST NAMED APPL! A.'I r 

FninCt:sto de Palo PAT058197-llS-ClP02 
CONFIRMATION NO. 8183 

PUBLICATION NOTICE 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.21 i , 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/pattt/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate tee set 
forth in 37 CFR L 19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
Public Records Division, Alexandria , VA 22313-1450 or via the Internet. 

In addition, information on the status of the application , including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
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 rs confidential and may only 
be obtained by applicant using the private side of PAIR. 

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

Ofticc of Data Managmcnl , Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1- 88-786-010 1 

page l of1 
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PT0/58/25 
Doc Code: DIST.E.FILE U.S. Patent and TradematkOfflce 
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 16175261 

Filing Date 30-Oct-2018 

First Named Inventor Francesco de Palo 

Attorney Docket Number PA T058197-US-CIP02 

Title of Invention 

Stable, concentrated radTonucllde comple><- solutions 

IZI 
Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.11 1 to outstanding 
Office Action 

~ This electronic 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) 

16140962 filed on 09/25/2018 

16045484 filed on 07/25/2018 

16175239 filed on 10/30/2018 

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed priorto 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 term 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 
jurisd iction, 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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0 

Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

1 certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon, 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 69254 

Q A sole inventor 

0 

0 

A joint Inventor; I certify that I am authorized to sign thfs 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 lf terminal disclaimer is signed by the assignee (owner). 
Form PTO/5B/96 may be used for making this certification. See MPEP § 324. 
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Electronic Patent Application Fee Transmittal 

Application Number: 16175261 

Filing Date: 30-Oct-2018 

Title of Invention: Stable, concentrated radionuclide complex solulions 

First Named Inventor/Applicant Name: Francesco de Palo 

Filer: Lian Ouyang/Susan Dil lon 

Attorney Docket Number: PAT058197-U5-CIP02 

Filed as Large Entity 

Filing Fees for Utility under 35 use 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic, Filing: 

STAl'UTORY 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 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO{$} 160 
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Doc Code: DISQ.E.FILE 
Document Descriptlon: Electronic Terminal Disclaimer -Approved 

Application No.: 16175261 

Filing Date: 30-0ct-2018 

Applicant/Patent under Reexamination: de Palo 

Electronic Terminal Disclaimer filed on January 31, 2020 

[81 APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSJO: 38458688 

Application Number: 16175261 

International Application Number: 

Confirmation Number: 8183 

Title of Invention: Stab le, concentrated radionuclide complex solutions 

First Named Inventor/Applicant Name: Francesco de Palo 

Customer Number: 1095 

Filer: Lian Ouyang/Susan Dil lon 

Filer Authorized By: Lian Ouyang 

Attorney Docket Number: PAT058197-US-CIP02 

Receipt Date: 31-JAN-2020 

Filing Date: 30-0CT-2018 

Time Stamp: 16:06:27 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Paymen t was successfully received in RAM $160 

RAM confirmation Number E20201 UG06261244 

Deposit Account 

Authorized User 

The Director of t he USPTO is hereby authorized to charge indicated fees ahd cred it any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

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

35180 

1 Termlnal Disclaimer-Filed (Electronic) eTerminal-Disdaimer.pdf no 2 
d36.ffoil';,171dtS7D4.54J1:S.386bre2Qd4 l I 

1~na 

Warnings: 

Information: 

30499 

2 Fee Worksheet (S806) fee-info.pdf no 2 
,to1s,-01 .. i l llo<ll15181,e,,a,•.J,MI' lbfo .. 

of'l? 

Warnings: 

Information: 

Total Files Size (in bytes) 65679 

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 A1u~lications 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 filing date of the application. 
National Stage of an International A1u~lication under 3S 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 International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national securityr and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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T AND TR ADEM ARK O FFICE 
UNITE D STATES DEPA RT),l"EI\TOF 'OMMERCE 
United Stoics Pnlcnl 11nd Trad cm11 rk Office 
,1,l,h<>.: C0MM lSSIONER FOR PA'I l.i "TS 

l','1 II • 14<11 
,\k"1 11drla. Vlf'l!i!Ull't 2211; 14$0 
wwW,iUIIJln.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

1(195 ,,90 02/11120:W 

NOV ARTIS PHARMACEUTICAL CORPORATION 
lNTELLECTlJAL PROPERTY DEPARTME 1T 
0 E HEALTH PLAZA 433/2 
EAST HANOVER. NJ 07936- LOSO 

APPUCA no:-- NO. rCTJNG DATE FrRSTNAMEO INVENTOR 

161175.'.!6! 101 OIJ018 France.1t11 ck Pnlo 

TlTLll OF INVENTCON: STAl)J .E. CONC.EJ\TRAIT:D RADION Cl.I OI, OMPI.E SOl,UTIONS 

EXAML'IER 

PERR.illRA. MELISSA J EAl\ 

ART lJ IT PA PER Nl1MAU.R 

161 8 

DATE MAILED: 02/11/2020 

ATTORNEY DOC'KITT NO. CONPIRMATCON 0 . 

PAT05ll 197- ·s-ClPO:! SIS 

APPLN. TYPE BN11TY ST <\TU PlJBLICATfON PEED .E PREY. P<\ID rs EFEE TOTAL FEE( ) DUE DATE. D E 

nonprovisiooal UNDrSCOUNTEO 50.00 $0.1)() SIOOO 0.'ill l /2020 

THE APPLICATIO IDENTIFIED ABOVE HAS BEE EXAMINED AND IS ALLOWED FOR TSSUA CE AS A PATENT. 
PROSECUTIO O THE MER.ITS TS CLOSED. TTIIS NOTICE OF ALLOWA CE TS OT A GRANT OF PATENT RIGHTS. 
TlllS APPLICATION IS SUBJ ECT TO WITHDRAWAL FROM ISS EAT THE lNITlATIVE OF TUE O FFICE OR PON 
PETITIO BY THE APPLICANT. SEE 37 CFR J.313 A D MPEP 1308. 

TUE ISSUE FEE AND r BLICATIO FEE (IF REQUIRED} MUST BE PAID WITIIIN TIJREE M Tll FROM THE MAILING 
DATE OF Tms NOTICE OR TffiS APPLICATION SHALL BE REGARDED AS AB NOONED. TffiS STATUTORY PERIOD 
CAN OT BE E TE DED~ SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR A Y PREVIOUSLY PAfD ISSUE FEE IN TIJJS APPLICATIO . IF AN IS E FEE 11AS PREVlO SLY BEE PAID IN 
TlllS APPLICATION lA UOWN ABOVE). TllE RETURN OF PART B Of,' TUIS FORM WILL BE CO SIDER ED A REQUEST 
TO REA PPL\" THE PREVIOUSLY PAID ISS E FEE TOWARD TIIE ISSU E FEE OW DUE. 

llOW TO REPLY TO THIS NOTICE: 

I. Review the ENT ITY STATU . hown above. If the ENTITY TATU is shown a. MALL or MICRO, verify whether entitlement to that 
enti ty i:rani Mi ll applies . 

lf the ENTITY STATUS is th same as shown above. pa the TOTAL FEE(S) DUE ·howo above. 

If the E, TITY STATUS is changed from that shown above. on PART B - FEE(S) TRANSM ITT L. complete ection number 5 titled 
"Change in Enti ty. tatus (from status indicated above)" . 

Por purposes of thi notice. mall entity fee are l /2 the amou nt of undiscou nted fees. and micro enti ty fee. are 1 /2 the amou 111 of small enti ty 
fee! . 

II. PART B - FEE(S) TRANSMITTAL. or its equivaJent, mu.l be completed and rerw-ned ro the United State. Patent and Tradem:.trk Office 
( US PTO) with your ISSUE. F E and PU BLICATLO., FEE (i f requirt'd) . If you are charging the fee{s} to you r depo it accoum. sec:.ti0ti "4b" 
of Parr B - Pee(s) Transntiual sboukl be completed a11d an extra copy of the fom1 should be submitted. Jf ao equivalent of Pan B is fi led. a 
request to reapply a previously paid issue fee must be clearly made. :1nd de la in processing may occur due to the difficu lty io recognizing 
the pape.r as aa equi val.eat of Pa.rt B. 

m. All communications regarding this application must give the application number. Please direct all communicatio11s priorto issuance- to Mail 
Stop ISSUE FEE un less advised to the contrary. 

JMPORTA T REMIND.ER: Maintenance fees are due in utiJity patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance feeS when due. More information is available at 
www.uspto.gov/PatentMaintenanceFees. 
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PART B- FEE(S) TRA SMITTAL 

Complete and send this form. together with app licable fee(s). by U1ail or fax. or via EFS-Web. 

By mail. send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax. send to: (57 l )-273-2885 

INSTR CTIONS: Thi form shou ld be used ror lrnilsmiuing I.he ISSUE FEE and P BLlCA TION FEE (if required\. Blod.:s I through 5 should be compleLC:d where appropriate. All 
furl.her com:sponde•ce including Lhe PaLt:nl, advunce orders :1.nd notificulion of maintenance fees will be maiJcd L the current com:~poodeoce QddrcSs as indicated unless corrected 
below or directed olherw,sc in Block Lb; (n) specifying a new correspondence address : and/or lbl indicaLing a separnte "FEE ADDRESS" for maintenance foe notification~. 

Note; A cnJficatc of mailing cnn only be used for dt1meslic maidng, of the 
l~ee(~) Transmittal. Thi~ certificrue cannot be u.~ed tor any othcr accompanying 
pllpers. E:1th adililional paper_ ~uch as a.n <LsSignmt:nl ur fomutl tlrawiog. must 
bnve iu. own cenJfit·atc of mailing or U'an~rnis~ion. 

I (195 759ll ll:J/ l 1/2020 Ce,iilicale of luilin;.: or 'l'ran.~mi.ss•io n 

NOVARTIS PHARMACEUTICAL CORPORA TIO I herohy certify ~haL lhi~ Fee(s) Trnnicni1tal is being dcp(>siLed wiU1 U,c UniLcd 
Slnle, Poslal Service with ,u(ficieoL post.age for first cla$s mail in nn envelope 
adi.lre~sed 10 I.he Mail Stop ISS E FEE <1ddre,s above, or being tran$m111ed 10 
the US PTO via EFS-Web or by fac,si rnile lo (571) :!73-2885. on lhe dale below. 

I~TELLECTUAL PROPERTY DEPARTMENT 
0 8 HEAL TH PLAZA 433/2 
EA T HANOVER. NJ 07936-1080 

APPLICATION NO. Pll..JNGDATE 

16/175.'.!61 10/30/:2018 

( rypcd er pnno:d rmmc 

FLRST NAMED INVENTOR CONFIRMATlON NO. 

Francesco de l>nJo SI~ 

TITI.IS OF r V l~NTf()N: STAllLE. CONCENTRAThD RAIJION LIDE OMPU~X SOI.LmUNS 

APl'LN. TYPI:. !SSL.fl fi!l:.DIJE 

nonpro i~iona l .. 1000 

EXA,\lllNER ART IT 

PERREIRA. MELISSA JEAN 16 18 

I. C angc or com:spondcncc uddrcs~ or 1nd1cmir,n n "h:c 
PR U63). 

f.J Change of ~orrespondenee addre,, (or Changt: of orre,pondent~ 
Ai.ldru,; fonn PTO/SB/122) allathed . 

...J '' Fee Address" indication or ''Fee Ai.ldres," fnilication form PTO/ 
SB/47: Rev 03-09 or more recent] nllnchcd. Use of o Customer 
Numbi:r is re uired. 

3 . ;\SSIGNEl: NAM!: AND Rt: SIPTIN 'E l)A TA TQ OE PRINTf:O 

PUBLICA l'lON l'hE. DUB l'RbV. PAID ISSUE FEE TOTAL FEfitS) DOE DATE DUE 

U.O(l $0.fXl 

CLASS· IJACLASS 

4'.!4-00 1690 

2. For pnnuug oo I.he p;ncm fron t pugc. list 
( 11 The name~ of up to 3 regis tered patent auomeys 
or agent R. alr croit(iv~ly, 
('.l) The name or u ingle firm (hav ing as a rueml:>er a 
rc.giscercd auorncy or agonll and the names <'( up Lo 
2 regis1ered patl!l.'lt attorneys or agenis. If no name is 
listed, ao O!\ffie wi ll be printed. 

THE PATENT (11rinl or type) 

$ 1()00 0:ill l/'.!020 

., 
--------------

PLEASE NOTE: Un less an a ,igneo i · identified b~low. no assignl'C data will :tppuaron the pment. lf an a ·sigoc~ is i<kntified below. th~ docu111unL must hnVl' b~en previously 
rcl-ord.:d. m fi led for rornrdmion. us set forth 111 37 CPR 3.1 1 and 37 cm 3.8 )(a). Comp k t ion of 1hi, form is NOT a substi tute for fi ling an assignment. 

(A) AME OF ASSlG IEii (B) RESIDENCE: (CITY and TATE OR O NTRY) 

Please heck I.be nppropl'iutc assignee c:m~gory or c11Lcgorie, (wi ll 001 be prloU:d oo tl1c pawo1l : 0 lni.livitlu,J O Corporation or otlicr private group cothy :I Government 

-1-a. F-,e ,ubmiued: i.J1 ·sue Fee ·JPuhlieation Pee (ii' required\ DAclvantc Order - # of Copie~ 

4h. Method o l Payment : (P/r11se f,rsi re<1pply any 1m,11itmsly p,1/dfer sl1t111·11 abm,e) 

f.J Elcct.ronic P,l)'IllCDL via EFS•Web I:) En •Josed check O Non-ele~Lronic puymi,nt by c't~dil canl (Allach form PTO-'.!OJ8) 

0 l'he Din.,ctor is hereby aulhori7.Cd to churge U1~ re4uired fco(sl. uny duficicnt'y, or cm.lit auy uvorpayrncmt to Deposit Act'ount ·o . ___ _ 

hange in Entity 1.alus (frnm stmu~ indicated abow) 

0 Applicant certifying micro cnlity Stutus , See 37 CPR 1.29 

D Applict1.111 a,~cr1fng sm:lll entit s1n1u,. See 37 CJ7R t:n 

0 Applicnnl changing 10 regu lar undiscouoled foe st:ttu~. 

NOTE: Absent a vulid t·crtificalion of MkTo Emily Stalus (see forn1s PTO/SB/l5A and 158). issue 
lee payment in the micro en1.i1y amoun1 will n I be tH:t'epted ac the ri~k ol app lical ion nb~ndonment. 

OTE: lf the :1ppli ca1ion was previously under micro en lily stt1Lus. check ing this box wi ll be taken 
LO be a notiiirnlion of lo,~ of entitlement lo micro enti ty ·talus. 
N.QIE;_ Ch~ding this hox will be taken to be a notifit·ation of loss of en tiL!emen1 LO small or micro 
entity ,tmu,. a, appli c-.ib)e. 

NOTE: This form ruusl bl! signed ia at·cordance w itl1 7 CPR 1.3 l aad 1.33. See 37 CFR I .4 for sitrnalurc requirements and cenification,. 

Authorit.ed ignmun: 

Typed or printed name ____________________ _ 

PTOL-85 Purl B (08-18) Approvutl for usu lll.roug,ll 0 1/31/2020 
Page'.! oJJ 

0MB 06SJ -0033 

Date 

Registrauon No. ______________ _ 

.S.. P~tenL and Ttado:mark: Office: U.S. DEPARTMEJ\T OF COMMERCE 
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APPLlCA TION NO. flLlNG DATE flRSTNAM.ill 1.NVENTOR 

16/175.261 10/ 0/2018 Fran_.csco de Pnlo 

1(195 7~90 02/l l/2021.1 

NOV ARTIS PHARMACEUTICAL CORPORATION 
lNTELLECTlJAL PROPERTY DEPARTME 1T 
0 E HEALTH PLAZA 433/'.! 
EAST HANOVER. NJ 07936- LOSO 

UNITEDSTATESDEPA RT),l"EI\TOF OMMERCE 
Un ited Stoics Pnlcnl 11nd Tradcm11rk Office 
;\11<!1<,.: COMM lSS IONER FOR PA'I 1'.JVl'S 

P,CI Uo, 14~0 
,\h:,.1 nd n11 . v,rgm1:'I l!..1Jl- l4$0 
WWW,U!IIJIO.gO~ 

ATTOH.l\.E'I' DOCK!::"[ NO. CONFlRMAT!ON NO. 

PAT058 197- S-CIPOl 8183 

EXAMl,'IER 

PE RR.illRA. MELISSA J EAl\ 

AR Ii IT PAPER Nl1M ALlR 

1618 

DA TE MAILED, 02/11/2010 

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

The Office ha · di continued providing a Patent Term Adjuslmenl (PTA) cal ulalion with the Notice of Allowance. 

Section l(h)(2) of lhe AJA Technical Co1rnctions Acl amended 35 U.S.C. 154 b)(3 (B)(i) lo eliminate the requirement 
thal (he Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adju. tmenl. 78 Fed. Reg. 19416, 19417 (Apr. l. 2013) . Therefore, the Office i no longer providing an initial 
pa.tent lerm adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the ls ue Notification Letter that i mailed lo applicant approximately three weeks prior 
to the issue date or the patent, and will include the patent term adjustment on the paten I. Any request ror recon ideration 
of the patent tenn adj u lmenl determinaUon (or reinstatement of patent term adju LmenL) should foUow I.he proces ' 
outlined in 37 CFR 1.705. 

Any question regarding the Patent Term Ex.ten. ion or Adjustment dcte1mination hould be directed lo the Office of 
Patent Legal Adminislrntion at 571)-272-7702. Questions relati ng to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Paten I Publication at 1-(888)-786-010 l or (571 )-272-4200. 
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0MB Clearance and PAA Burden Statement for PTOL-85 Part B 

171e Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain OfliceofManagc1111.:ntand Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect infom1ation from t.he public, 0MB (i) provides a valid 0MB Control Number and expiration dale for the 
agency to display on the inslruruent that will be used to collect the information and (u) require~ the agency to inform 
the public about the 0MB Control Number' s legal significance in accordance with 5 CFR 1320.S(b). 

The information collected by PTOL-85 Parl B is required by 37 Cb"R 1.3 11 . Tbe information is required IQ 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 CPR l .14. Thi~ coUcciion is estimated to take 30 minutes 10 complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments o n the amount of time you require Lo complete this form and/or suggestions 
for reducing this burden, should be :,ent to the Cl1ief lnronnation Officer. U.S. Paten! and Trademark Office, 
U.S. Departn1cnt of Commerce. P.O. Box 1450, Alexandria. Virginia 22313- 1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO TIDS ADDRESS_ SEND TO: Commissioner for Patents. P.O. Box 1450. Alexandria, 
Virgjnja 22313-1450. Under the Paperwork Reduction Act of 1995. no pcrsoni-, are required to respond to a collection 
of informatio11 unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act or 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submis~ion of the attached fom1 related to a paten! application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for lhe 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 Oflice is to process and/or examine your submission related to a pat:ent 
application or patent. If you do not furnish the requested information. lhe U.S. Patent and Trademark Office may not 
be able to process ,llld/or examine your submission, which may resull in termination of proceedings or abandonment 
of the application or expirntion of U1e patent. 

The infom1alion provided by you in this fom1 will be subject to the following routine uses: 
1. The information on this form will be lreated confidentially to the extent allowt:d under the Freedom of 

lnformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from t.his system of records may 
be disclosed to the Department o f Justice to determine whether disclosure of these records is 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 adminjslralive tribunal, including disclosures to opposing counsel in the course of 
selllemenl negotiations. 

3. A record in thi~ system ol' records may be disclosed. as a routine use, to a Member of Congress submilling 
a rcquc~t involving an individual, to whom the record pe.rtaios, when the indi vidual bas requested a.,sistancc 
from the Member with respect to the subject matter of the record, 

4. A record in this system of record:- may be disclosed, ab a routine use, 10 a contractor or the Agency having 
need for the information in order Lo perfortn a contract. Recipient& or informal ion shall be required lo comply 
with the requirements of the Privacy Act of 1974, as amended, pursuanl to 5 U .S.C. 552a(m). 

5. A record related Lo an International Application filed under the Patent Cooperation Treaty in this system or 
record:, may be disclosed, as a routine use, to I.he 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 forrev iew pursuant to the Atomic Energy Act(42 V.S.C.. 2L8(c)). 

7. A record from this system of records may be disclosed, as a routine u$c, to the Administrator, General Services, 
or his/her dcsignee, <luring an inspection or records conducted by GSA as part of that agency's responsibiJity 
Lo recommend improvements in records management practice~ and programs. under authority of 44 U.S.C. 
2904 and 2906. Su1,;h dfaclosure sha!J 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 ll routine use, to the public after eitl1er publication of 
the application pursuant lo 35 U.S.C. l 22(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed. subject lo the limitations of 37 CFR 1.14, as a routine use, to the public if ibc record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

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

Application No. 
16/175,261 
Examiner 
MELISSA J PERREIRA 

Applicant(s) 
de Palo et al. 
Art Unit I AIA (FITF) Status 
1618 Yes 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice ot Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOrlCE OF ALLOWABIUTY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 1 /31 /20. 

0 A declaration (s)/alfidavit(s) under 37 CFA 1.130(b) was/were filed on __ 

2.0 An election was made by the applicant in response to a restrlction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-24 . 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.O. § 119(a)-(d) or (f) . 

Certified copies: 

a) DAIi b) 0 Some ~c) 0 None of the : 

1. D Certified copies of the priority documents have been received. 
2. 0 Certified copies ot the priority documents have been received in Application No. __ . 

3. 0 Copies of the certified copTes of the priority documents have been received in this m~tional stage application from the 

International Bureau (PCT Rule 17.2(a)). 

• Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will resu lt in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of 
Paper No./Mall Date __ . 

Identifying lndicia 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 JNFORMATION 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 for Deposit 
of Biological Material __ . 

4.~ Interview Summary (PTO•413) , 
Paper No./Mall Date. 

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

U,S. Palont and Trademark Offlco 

5. ~ Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

7.0Other __ 

/MELISSA J PERREIRA/ 
Examiner, Art Unit 1618 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of' Paper No./Ma11 Date 20200205 
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Application/Control Number: 16/175,261 
Art Uoit: 1618 

Notice of Pre-A IA or AIA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

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 

1/31/20. 

The application has been amended as follows : 

IN THE CLAIMS: 

1.) In line 16 of the instant claim 1, please delete "mg/ml." and insert "mg/ml, and ethanol is 

present in a concentration of less than 1%." in its place. 

2.) In line 2 of the instant claim 21, please delete "substantially" 

Condusioh 

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 toot. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 
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Application/Control Number: 16/175,261 
Art Unit: 1618 

Page 3 

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/ 
Examiner, Art Unit 1618 

/Michael G. Hartley/ 
Supervisory Patent Examiner, Art Unit 1618 
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Applicant-Initiated Interview Summary 

Application 
No. 
16/175,261 

Examiner 
MELISSA J 

PERREIRA 

All participants (applicant, applicants representative, PTO personnel) : 

Applicant(s) 
de Palo et al. 

Art 
Unit 
1618 

AIA (First Inventor 
to Fi le) Status 
Yes 

Page 

1 of 2 

1. MELISSA J PERREIRA (Examiner); Telephonic 2. Lian Ouyang (Attorney of Record); Telephonic 

Date of Interview: 31 January 2020 

Claims Disc,ussed: Claim 1 and 21 

Amendment proposed: An amendment to the claims 1 and 21 were proposed 

Brief Description of the main topic(s) of discussion: The applicant proposed amending claim 1 to include 
that ethanol is presentin less than 1 %. 
The applicant proposed amending claim 21 to include recite that no ethanol is present. 

Issues Discussed: 

Proposed Amendments: 
The applicant proposed amending claim 1 to include that ethanol is present in less than 1 %. 
The applicant proposed amending claim 21 to include recite that no ethanol is present 
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/MELISSA J PERREIRA/ 
Examiner, Art Unit 1618 I /Michael G, Hartley/ 

Supervisory Patent Examiner. Art Unit 1618 

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 
Tilie 37 Code of Federal Regulations (CFR) § 1 . 133 Interviews, paragraph (b) 
37 CFR § i .2 Business to be transacted in writing 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. 01101/2015) Interview Summary PaperNo. 20200205 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance 
of the interview. (See MPEP section 713.04) . If a reply to the last Office action has already been filed, applicant is 
given a non-extendable period of the longer of one month or thirty days from this interview date, or the malling 
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 e-ach 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 , 



Evergreen Ex. 1003 
326 of 342

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

Issue Classification 16/175,261 de Palo et at. 

I I I 11 I Examiner Art Unit 

MELISSA J PERREIRA 1618 

CPC 

Symbol Type Version 

A61K 51 F 2013-01-01 

C22B 59 I 2013~01-01 

A61K 33 I W13s01--01 

A61K 51 Wk~ 04s2 A 2013.:.01-01 

CPC Combination Sets 

Symbol Type Se1 Ranking Version 

'MELISSA J PERREIRA/ 05 Febn.iary 2020 
Examiner, Art Unit 1618 Total Claims Allowed: 

(Assistant Examiner) (Date} 24 

/Michael G. Hartley/ 05 February 2020 
O.G. Print Claim(s) O.G. Print FigLi re Supervisory Patent Examiner, Art Unit 1618 

(Primary Examiner) (Date) 1 none 

U.S. Patent and Trademark Oft1oe Part of Paper No.: 20200205 

Page 1 ol 3 
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Application/Control No. Applicant(s)/Patenl Under Reexamination 

Issue Classification 16/175,261 de Palo et at. 

I I I I I Examiner Art Unit 

MELISSA J PERREIRA 1618 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

A61K DO 

A61M 14 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS SUBCLASS 

424 1.69 

CROSS REFERENCES($) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

II I I I I I 

~MELISSA J PERREIRA/ 05 February 2020 
Examiner, Art Unit 1618 Total Claims Allowed: 

(Assistant Examiner) (Date} 24 

/Michael G. Hartley/ 05 February 2020 
O.G. Print Claim(s) O.G. Print Figure Supervisory Patent Examiner, Art Unit 1618 

(Primary Examiner) (Date) 1 none 

U.S. Patent and Trademark 0"1oe Part of Paper No.: 20200205 

Page 2 ol 3 
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Application/Control No. Applicant(s)/Patenl Under Reexamination 

Issue Classification 16/175,261 de Palo et at. 

I I I 11 I Examiner Art Unil 

MELISSA J PERREIRA 1618 

~ Claims renumbered in the same order as presented by applicant 0 CPA ~ T.D. D R.1.47 
CLAIMS 

Final Original Ffnal Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 10 10 19 19 
2 2 11 11 20 20 
3 3 12 12 21 21 
4 4 13 13 22 22 
5 5 14 14 23 23 
6 6 15 15 24 24 
7 7 16 16 
8 8 17 17 
9 9 18 18 

'MELISSA J PERREIRA/ 05 Febn.iary 2020 
Examiner, Art Unit 1618 Total Claims Allowed: 

(Assistant Examiner) (Date} 24 

/Michael G. Hartley/ 05 February 2020 
O.G. Print Claim(s) O.G. Print Figure Supervisory Patent Examiner, Art Unit 1618 
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PAT058197-US-CIP02 

IN THE UNITED STATES PATENT AND TRADEMARK.OFFICE 

IN RE APPLICATION OF 

Francesco de Palo et al. 

APPLICATrON NO: 16/ 175261 

FILED: October 30, 2018 

Art lJnjt: 1618 

Examiner: Perreira Melissa Jean 

Conr: No.: 8183 

FOR; Stable, Concentrated radionuclide complex solutions 

VIAEFS 
Commissioner for Patents 
PO Box 1450 
Alexandria. VA 22313-1450 

fNTERVrnw SUMARY AND REPLY TO NOTICE OF ALLOWANCE 

Applicant thanks Examiner Perreira r or the Notice of Allowance mailed on 

Februazy 1 l, 2020. 

Interview Summarv 

Applicant's representative thanks Examiner Perreira for the courtesy of telephonic 

interview conducted on January 3 1, 2020. During the interview, claims 1 and 21 as well as prio.r 

art cited for the 103 rejection were discussed. Applicant proposed claim amendments. which are 

described on page 2 of the Not.ice of Allowance. 

In response to the Notice of Allowance. enclosed is a completed Part B- Fee(s) 

Transmittal. The issue fee in the amow,t of $1.000 is being paid with this reply on the 

Electronic Filing System. Apply those fees and any other necessary charges or credits to 

Deposil Account No. 50-4409, referencing the above docket number. 

Dated: February l J. 2020 Respectfully submitted. 

Electronic signature: / Liao Ouvang / 
Lian Ouyang 
Registration No.: 69254 
Novartis lnstitutes for Biomedical Research. Inc. 
700 Main Street 
Cambridge. Massachusetts 02139 
(6 17) 871-388() 
Attorney For Appl icant 
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New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP S06), 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 At;!Qlication 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 3S 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 in<Ucating acceptance of the application as a 
national stage submission under 3S U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International A~~lication Filed with the USPTO as a Re.ceiving 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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The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget approval be lore requesting 
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requires the agency to ·nform the publ ic aboutthe 0MB Control Number's lega I significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part Bis required by 37 CFR 1.311. The information is required to obta1n or retain a benefit by the public 

which is to file (and by the USPTO to process) an application. Confidentiality is governed by35 U.S.C. 122 and 37 CFR 1.14. This collection is 

estimated to take 30 minutes to complete, including gathering, preparing, and submltting the completed application form to the USP TO. nme will 

vary depending upon the individua I 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, Alexandrla, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO; Commlssioner for Patents, P.O. 

Box 1450, Alexandria, Virginia 22313-1.450. Under the Paperwork Reduction Act of 1995, no persons a re required to respond to a collection of 
information unless it displays a va lidOMBcontrol 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, pursvant to the requirements of the Act, please be advised that: (l) the general authority 
for the collectfon of this information ls 35 U.S.C. 2(b)(:2); (2) furnishing of the information solicited is voluntary; a11d (3) the principal purpose for 
which the information is used by the U.S. Patent and Trademark Office is to process ard/or examine your submission related to a patent 
application or patent. If you do not furnish rhe 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 oft he patent. 

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

1. The information on th is form wi l I be treated confidential ly to the extent allowed under the Freedom of lnforma tion Act (5 U.S.C. 552) 
and t he Privacy Act (5 U.S.C 552a) .. Records from this system of records may be disclosed to the Department of Justice to determine 
whether disclosure of these records is required by the Freedom of Information Act, 

2. A record from this system of records may be disclosed, as a routine use, ln the course of presenting evidence to a court, magistrate, or 
administrative tribunal, 1ncluding 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 
individua I, 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. Recipientrnf information shall be required to comply w1th the requ.lrements of the Privacy Act of 1974, as 
amendec(, pu 0suant to 5 U.S.C. 552a(m). 

5. A record related t o an International Application filed under the Patent Cooperation Treaty in this system ofrecords may be dis dosed, as 
a routine use, to the lnternatlonal Bureau oft he World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record 1n this system of records may be disclosed, as a routine use, to another federal agency for purposes of Nat]ona I 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 respons1bility to recommend improvement3 Jn records 
management practices and programs,underauthority of 44 U.5.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 e1ther 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 becarneabandoned or in which the proceedings 
were terminated and which application is referenced by either a published application, an applic:ation open to public inspection or an 
issued patent. 

9. A record from this system ofrecords may be disclosed, a.s a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potentia I violation of law or regulation. 
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Ad<ir= C'OMMIS lONER FOR P1\TENTS 

APPLICATfON NO. JSSl'EDATE 

16/t75,26J OJ/24/2020 

1119~ 7 590 01M412020 

NOVARTIS PHARMACEUTICALC RPORATlON 
lNTELLECTUAL PROPERTY DEPARTMENT 
ONE HEAL TH PLAZA 433/2 
EAST HANOVER. NJ 07936-10 0 

P TENT1'0, 

105%276 

J> O 13.a 1450 
Al,.u.udtf>, Vitgl1uo ::';:31 ;!- I-ISO 
WW\\' USIJlU i\\\ 

PAT058J 97-US-CIPOl 

ISSUE NOTIFICATION 

The projected patent number and is ue date are specified above. 

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

CONFIRNIATl01' l'\O_ 

818) 

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

lf a Continued Prosecution Applicatjon (CPA was filed in the above-identified application, the filing date that 
dete1mines Patent Te11TI Adju tment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detai.led information by accessing the Patent Application lnfotmation 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571 )-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (QOM) at 
(5 71 )-272-4200. 

APPLICANT( ) (Please .ee PAIL{ WEB site hltp://pair.u pto.go Ii r additionaJ applicants : 

Francesco de Pa.lo, rvrca, ITALY; 
Advanced Accclcra.tor Applications (1tnly) Sri. Po:lzilli. ITALY: 

oren:la Fug,azza, lvrca, ITALY; 
Donato Barbato, lvn:u, 1TAL Y: 
Maurizio Maiiani, lvrca, ITALY: 
Daniela Chicco, Albia.uo cl 'lvn:a, ITALY; 
Giovanni Tcsorier , o icalta.ro. Jl'A Y: 
C lementina Bramhali, Tori no. ITALY: 

The United States represent. the largest, most dynamic marketplace in the world and i an unparalleled location 
for business investment, innovation, and commercialization of new teclrnologies. The USA offer · tremendou 
resow-ces and advantage for those who inve ·t and manufactw-e goods here. Through SelectUSA. our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best c01mtry in 
the world to deve]op technology, manufactw-e products, and grow yow· business, visit SelectUSA.gov. 
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