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100 MeV x 275 pA

200 MeV x 165 pA

500 MeV x ~70 pA
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(18.5 MeV+)
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TerraPower looks to turn DOE’s waste uraniu
actinium-225

Thu, Aug 6, 2020, 12:12AM

TerraPower
Around the Web A Nu v

An article recently publis|
News describes TerraPower’s effol

actinium-225, a radioisotope witH
from highly radioactive uranium-:

Department of Energy and slated
others are working to ramp up pr
using a linear accelerator or cyclof
to harvest between 200,000 and
from U-233 to increase the global

This vial contains traces of actinium within a mixture of thorium and
uranium. Photo: Isotek

Disease-fighting potential: Ac-225, with a half-life of 10 days, is currently being studied in clinid]
treatment that make use of the alpha particles emitted from its radioactive decay. Because alpha |
short distance through the body—about the diameter of two or three human cells—there’s minil
tissues beyond the target. And attaching Ac-225 to drugs or antibodies that target diseased cell§
radiation to where it is needed. No actinium-based drugs have yet been approved by the U.S. F
Administration. Currently, Ac-225 is produced in small amounts at Oak Ridge National Laboratol
Laboratory, and Los Alamos National Laboratory.

Bill Gates and like-minded visionaries determine the private sector

must act to develop clean energy resources to halt climate change

and to raise global living standards.

Milking the thorium cow: Isotek has been contracted by the DOE to eliminate the nation’s rema
radioactive U-233, which has a half-life of 160,000 years and decays to thorium-229, which itself
years, decaying to Ac-225. Isotek isolates Th-229 and ships it to TerraPower. TerraPower plans to
developed method of producing Ac-225 called “milking the thorium cow.”
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Accelerator Production via 232Th(p,x)22°Ac:

Initial R&D Promised Significant Impact

40 cem Facility ated Single Target Ac-225
a5 g Yields (10 day iradiation)
N
§ 25| Otesum o LANL (100 MeV, 1.3-2.3*Ci
3 20 | Tiaveneo,etal. 2002 oo 250-450 pA)
] Zhuikov, etal. 2011 o o o 2
@ 45 | Emolsev,etal 2012 / ' BNL (200 MeV, 22Ci
<] This work e
O 10 165 pA)
5 f * Theoretical maximum value assumed for production with
0 b vk 450 pA on target resulfing from recent facilify investments.

0 25 50 75 100 125 150
Proton Energy [MeV]

175 200 < ;.
J.W. Weidner ef al. Appl. Radiat. Isot. 70 (2012) 2602

JW. Engle et. al. Phys. Rev. C. 88 (2013) 014604

JW. Engle ef. al. Radiochim. Acfa 102 (2014) 569

J.R. Griswold et. al. Appl. Radiat. Isot. 118 (2016) 366
Ammmms T

Fig. 1. Experimental and theoretical cumulative cross sections for the formation of
225Ac by the proton bombardment of thorium.

Facility investments at IPF and BLIP have increased our projected production capacity

OAK Al NATIONAL ISOTOPE %, u.s. DEPARTHENT OF
maognneen K00 (Qaemes  aNIDC MBS GIENERGY

Isotope Program

—_—3
2
T

77 AP
Ra-228

rd

I Ra-226 1

—
.U

4

AN



Fibroblast Activation Protein (FAP)
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FAP or FAPIK
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Cancer -Associated

~| [ 2 ]

CAFsK”® " mesenchymal stem cells

: = — " hematopoietic stem  cells A A
Fibroblasts (CAFs) d 0 P
heterogeneous
Selected radiopharmaceuticals targeting FAP
v o Company Project Target Radioisotope Emits Status
LB "
% ¢ I O
.: Clovis FAP-2286 FAP Lutetium-177 Beta Solid tumor, Phase 1/2
= .
* 'q ..‘ i Preclinical (ph1 tracer
¥ g . Novartis FAPI-46 FAP ? ?
S study)
i b
- Novartis FAPI-74 FAP ? ? Preclinical
0 ’
_ FAP- Lu-177 or Beta or m
CCC Lung Ca Point Biopharma PNT2004 Preclinical
alpha Ac-225 alpha
Lantheus Holdings NTI-1309 FAP ? ? Preclinical
N 2 i e Boehringer ) , )
o A BIBH1 FAP lodine-131 Beta Discontinued
. Ingelheim
, $ =
.
= Source: company statements.
'3 : %
-l ’ ’i . . .
; Fusion FPI-1434 Ac -225 Solid tumor  Phase 1/2
' > o https://www.evaluate.com/vantage/articles/news/deals/radiotherapeutics -remain -deal -
’ po— making -frame .
: Evaluate Vantage = Website
Pancreatic Ca cup Ovarian Ca
PET with 68G#abeled FARtracers R
i -&-Control R N . .
Lindner, et al. Cancers 2021 10 Ga-68 PET * N A A
. N

225 Ac-FAPI -04 K z

Watabe T, et al. J Nucl Med 2019
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KA A A9 A1 1304 & Y N i nNA
JAKA A A9: AT 1504 & Y A 0.i NA
Lu-177 Ac-225
Lu-177 PSMA-617: PLUVICTO K Ac-225 PSMA-617/ A K
“FDA J A A K3 a4 p PhaselP \ A A
. Ac-225 PSMA = J591/ A K
7.4GBCIX3 A X 17 P(C:)INTBiopharma .
Ac-225 hK2 = JNJ69086420 N A
K Janssen Research & Development (
& YA\ A A
1 7.5MBq(100kBqg/kg) x 3 A X
A9
(KA ina ([ KA iAo )
1 1500 TBq / 1 1.5 TBq /
A KA A 0.i NA VA KA A 0.i NA
1 0.15 TBq /
9 | 150 TBq / AR q 6
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KitaokaA. Supply and demand status of | e % ™
medical isotopes (2021) in Japanese WIS Tomoxy
(modified). Available at

http://www.aec.go.jp/jicst/NCl/iinkai/teir
ei/siryo2021/siryol18/index.htm
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