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OECD/NEA, IAEA
European Commission/Joint Research Center
African Commission of Nuclear Energy

Belgian Ministry of Economics and Energy
DOE US, FDA US, DOE/NNSA US

Federal Office for Public Health, Switzerland
Advisor to government of Canada

National Atomic Energy Commission, Argentine
Advisor to government of France

Japan Atomic Energy Commission

Nuclear Medicine Europe

Brookhaven National Laboratory
TRIUMF

JHR

Japan Atomic Energy Agency
ANSTO

Fukushima Medical University
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Institut des Radioelements (Belgium)
Curium (US)

SHINE TECHNOLOGIES (US)

BWXT Technologies (Canada)

Novartis Pharma AG (Switzerland)

IDB Holland BV (Netherland)

Lantheus (US)

Institute for Radioelements (IRE) (Belgium)
NRG/PALLAS (Netherland)

Isotopia (Israel)

NTP Radioisotopes SOC Ltd (South Africa)
Pantera (Belgium)

Richard Paul Baum (Germany), Munir Ghesani (US)
Alfred Morgenstein (Karlsruhe), Mike Sathekge (South
Africa), Tatsuya Higashi, Naoyuki Takaki, Koshin
Washiyama, Jun Hatazawa
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Session 1: Lu-177 and Ac-225- Demand scenarios and key enabling conditions
s Lu-177 and Ac-225x ~ p O Hr X
Session 2: Lu-177: Supply projections and enabling conditions
s Lu-177x a & p D “Hr X
Session 3: Ac-225 and other innovative radioisotopes - stage of development
and emerging supply scenarios
s AC-225( X ‘w bp. ocaaxn'Hr X
Session 4: Lu-177 and Ac-225: The economic challenges related to their sufficient,
responsible and fair production and supply
s Tv KU" o aaxecgcyx Oy m x
Session 5: National and regional program update-medical radioisotope production
s mt x¥§ RI PK DX IX
Session 6: Updates on innovative new builds and technologies medical radionuclide
research and production
s 0r TVwe x
Session 7: Monitoring supply and demand of medical radioisotopes
s § RIx ~ paaxyAnMKs pOx
Session 8: Regulation of Lu-177 and Ac-225
s Lu-177 and Ac-225 X >YXr X
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Radioisotopes: NEA x 4 |
Updates on Report
and Workshop
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NEA presentation as prepared by Kevin E NGRS o
Charlton, Former Member of NEA DiViSiON Of  m——
Nuclear Technology Development and e
Economics, with the support of division B it
management. gf l
© 2023 OECD/NEA 2023 NNSA Mo-99 Stakeholders Meeting, 29 August 2023



QP ¥ Mo/ Tc

—ho. D= Pk

Scenario C+: “2-year delay to projected capacity additions and
no NorthStar” - Total and conventional processing capacity
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2023 NEA Report: Recent Development - NorthStar Closure

* On 5 October 2023, NorthStar Medical Radioisotopes, LLC announced that it would
“suspend manufacturing and commercialization of molybdenum-99”

o Reduces capacity available in large US market

o Increases risks for security of global supply when unplanned events occur

o Removes projected additional capacity from all Scenarios

+ NorthStar indicates that economics are an underlying problem
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Demand and Capacity Projections: Scenario C “2-year Delay to
Projected Capacity Additions” — Processing Capacity
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2023 NEA Report: Conclusions Adapted to New Developments

+ NorthStar development indicates that economics are underlying problem as Full Cost

Recovery (FCR) remains elusive
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Mo-99/Tc-99m Supply Chain
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on the supply of
medical radioisotopes

» Security of Supply Working Group

» coordination of the operating periods of the research reactors to secure the Mo-99 supply chain

» monitoring of the available irradiation capacity for Mo-99 in research reactors — week by week
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Integrating Mo-99 Production with Commercial Power
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* Darlington Nuclear has now completed installation and commissioning
of an innovative system that will allow production of Mo-99. There is
capacity at Darlington to supply a significant portion of the North
American demand

» Target Delivery System (TDS) is the FIRST global commercial power o
generation station to irradiate Mo-99 .

| R Laurentis

* The TDS allows targets to be loaded while the reactor is online, with Energy Partners

AN OPG COMPANY

the system injecting targets into the core and easily be extracted.

* The TDS technology provides the ability to irradiate targets with a
smaller irradiation time and not have to harvest during outage (Mo-99

is a 7 day irradiation window) ONTA GENERATIUN

» Potential for other isotopes to be produced using this system
* New 2024 partnership between Laurentis Energy Partners and
Boston Scientific to produce Y-90
¥CNIC
Target Delivery System (TDS) ~ |4 © - AL =V 4

AL <% 290 — - L 9



Mar 2018
PSA 2238 (ng/ml)
ALP 524 (U/L)
Platelets 63 (/nl)
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~ 7 MBq
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May 2018 July 2018
PSA 31.5 (ng/ml) PSA 0.06 (ng/ml)
ALP 167 (U/L) ALP 81 (U/L)

Platelets 128 (/nl) Platelets 131 (/nl)
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225Ac-PSMAG617 in chemotherapy-naive
MCRPC patients
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FIGURE 1. Waterfall plot demonstrating percentage change in PSA lev-
els after treatment with 2*Ac-PSMA-617 in patient cohort (x-axis = num-

ber of patients; y-axis = percentage change).
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Sathekge M, Bruchertseifer F, Vorster M, Lawal I, Knoesen O, Mahapane J, Davis C, Mdlophane A, Maes
A, Mokoala K, Mathabe K, Van de Wiele C, Morgenstern A. mCRPC patients receiving ??>Ac-PSMA-617 — §
Qe 3 - European
UNIVERSITY OF PRETORIA = Commission

YUNIBESITHI YA PRETORIA

therapy in post androgen deprivation therapy setting: Response to treatment and survival analysis. J
Nucl Med. 2022;63(19):1496-1502.
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225Ac-PSMAG617 in chemotherapy-naive
MCRPC patients

Toxicity Profiles of 53 Patients Treated with
225Ac-PSMA-617

Characteristic Grade |-l Grade llI Grade IV
Xerostomia 43 (81%) 0 0
Anemia 7 (13%) 1(2%) 0
Leukopenia 4 (7%) 1(2%) 0
Thrombocytopenia 5 (9%) 0 0
Renal failure 7 (13%) 2 (4%) 1 (2%)

8 EZ NQ-”

Sathekge M, Bruchertseifer F, Vorster M, Lawal I, Knoesen O, Mahapane J, Davis C, Mdlophane A,
Maes A, Mokoala K, Mathabe K, Van de Wiele C, Morgenstern A. mCRPC patients receiving 22°Ac- R ___
PSMA-617 therapy in post androgen deprivation therapy setting: Response to treatment and UNIVERSITEIT VAN PRETORIA g

European
Commission

UNIVERSITY OF PRETORIA

survival analysis. J Nucl Med. 2022;63(19):1496-1502. HRIUEBE SIS EELOR Y
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Ongoing Prospective Trials with Ac-225

(please let me know in case | missed some...)

PSMA-targeted small molecule alpha trials

Ligand Target Sponsor NCT # Phase
PSMA-617 PSMA Novartis 04597411

PSMA-R2 PSMA Novartis 05983198 /11
FPI-2265 (PSMA-I&T) PSMA Fusion 05219500 Il
PSMA I&T PSMA Erasmus 05902247

PSMA-62 PSMA Point 06229366 la/Ib/1
PSMA-Trillium PSMA Bayer 06217822

FL-020 PSMA Full-Life Technologies 06492122

European
Commission
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RYZ101
RYZ101
RYZ101
MTI-201

FPI-2059
FPI-1434

\ Substance P

Lintuzumab +
venetoclax
M5A

Daratumumab

FPI-2068
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Selected small molecule non-prostate studies

SSTR2 RayzeBio / Bristol 05477576
Myers

SSTR2 RayzeBio / Bristol 06590857
Myers

SSTR2 RayzeBio / Bristol 05595460
Myers

Melanocortin 1 Modulation 05496686
Therapeutics

Neurotensin Fusion / Astra Zeneca 05605522

Receptor NTSR1

IGF-1R Fusion / Astra Zeneca 03746431

NK1 Medical University Phase IIb

CD33

CEA

CD38

EGFR/
cMET

Warsaw and JRC

Actinium 03867682
Pharma

City of Hope 05204147

City of Hope 05363111

Fusion / Astra 06147037
Zeneca

Colon Ca

Multiple Myeloma

Advanced solid
tumors

Breast cancer
s =|=

Small Cell Lung
Cancer Y8 =|=

Uveal melanoma

Various
Various

Glioblastoma

3/8=|=

%=|=
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Our First Lu-
177 PSMA Rx
on 9/17/21

Post-Rx scan
After 1st (Lt)
and
2nd
Cycle (Rt)




WwNIy
2y

0S4y
&
A LD

1w PSMA6G1

OVERALL SURVIVAL- HR 0.62 (P<0.001)

MEDIAN OS 15.3 vS 11.3 MONTHS

B Overall Survival

100-¢

90
80
70-
60
50
40
30
20
10-

Percent of Patients Alive

No. of Events/
No. of Patients Median
mo
177 .u-PSMA-617+standard care 1"L;t-aP:¢:::d-6C1:r: 343/551 153
Standard Care 187/280 11.3
Alone

Standard care alone Hazard ratio for death,
0.62 (95% Cl, 0.52-0.74)

P<0.001

-t
-----

No. at Risk

177 u-PSMA-617+standard care 551
Standard care alone 280

535 506 470 425 377 332 289 236 166 112 63 36 15 5
238 203 173 155 133 117 98 73 51 33 16 6 2 0

-
—

1 1 1 I I 1 1 U 1 I 1 I 1

1
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Months since Randomization

onN
o

Dr. MunirGhesani
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MEDICINE Lu-177 is clearly not only about Prostate
= and NETs — Many more patients to benefit
Active trials with Lu-177* Preclinical Phasel Phasell Phaselll | Total
Urology/ Prostate cancer 14 16 17 5 52
129 )Lu-177 products in active trials Gastrointestinal inc. NETs 2 3 5 6 16
0 . Solid tumors 11 3 3 0 17
= 35% of total in therapy T p— . - - . .
Breast cancer 4 0 2 0 6
Brain cancer/ Gliobl. 2 3 0 0 5
Across more than 20 indications  Skin cancer/ Melanoma 2 1 1 0 4
Lymphoma 2 1 0 0 3
Thyroid Cancer il 2 0 0 3
With most trials at an early stage (H)S:::;::Et:f /n;irgiog_ i g g g :
(= Phase I/ll), hence to benefit patients Solt tissiie tiors 1 0 0 0
5 4 2 0

beyond 2030"' L

Total

(9]
o
w
)]
w
N
[y
[
@':H

)|

* Data from Curium and www.clinicaltrials.gov
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NUCLEAR . . . . .
Knemcme This will drive a substantial increase

EUROPE
o in Lu-177 demand

Lu-177 demand forecast in volume*

@) )

22% 24% Other indications

20%

(4%

78% Prostate + NETs

e
\X5) !
96%

1%
lI

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

* Market demand based on Curium research

nmeu.org
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on the supply of
medical radioisotopes

Lu-177 Supply Chain

* The “Security of Supply” Working Group (SoS WG) of Nuclear Medicine Europe (NMEU) is
currently working on a voluntary reporting system involving the major Lu-177 irradiators
and processing facilities to communicate reliable information in case of unplanned

outages.

* Several challenges for monitoring Lu-177 as currently done for Mo-99:

v weekly demand : to be defined, in evolution Nov/ =| —
v weekly irradiation capacity : to be defined Nov/ =| .
o no dedicated irradiation devices in research reactors
o no well-defined irradiation capacity
o two kind of Lu-177 : ‘carrier added’ and ‘no carrier added’
v" all reactors and processing facilities are not represented in NMEU
o research reactors, power reactors NMEU | @

o= My T™™

* Nevertheless, best efforts are made to answer the expectation of the

B.Ponsard - 25/10/2024

J AL

medical community.
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