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3 st EZ S Supply of Radiopharmaceuticals

RI

3.1 BMEMEEER O E#E Amounts of Radiopharmaceutical ASPEQT a \ i

3.1.1 invivo OHHEEDHER (ZHER, F£EF)

Al =1

a &89

Amounts of Radiopharmaceuticals (for in vivo use) Supplied in Fiscal 2017-2021
(B AIUnit: MBq)
Fiscal Year
N 2017 2018 2019 2020 2021
#%#& Nuclide
®F 49,296,580 | 49,503,669 | 49,519,653 | 47,250,147 | 48,083,017
*Ga 2,411,290 2,100,860 1,891,921 1,627,926 1,486,734
$Rb-*""Kr(G) 620,490 622,525 612,720 589,225 602,545
89gr 83,895 57,387 - - -
Py 481,000 510,600 321,900 38,850 -
| Mo-2"Te(G) 86,688,375 82,068,895 79,314,015 73,796,020 69,444,375
99T 300,495,662 | 293,085,756 | 285,604,434 | 252,129,322 | 262,223,304
"n 340,545 370,057 385,300 321,315 369,265
123 34,987,358 34,902,199 34,836,349 31,169,336 33,013,154
131 15,245,295 15,684,208 16,381,251 16,036,004 15,568,805
77 - - - - 1,443,000
*2Ra 55,471 39,362 34,915 31,157 28,780
& &t Total | 503,940,417 | 49 481,170,474 | 433,891,129 | 443,052,586
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American Medical Isotopes Production Act (AMIPA)

THE AMERICAN MEDICAL ISOTOPES

(RKEERARSERATREEE) PRODUCTION ACT
20115231 B H#H
HEARING

© RETIH1989FFTHIRMY 5> (HEU) ZEALTMo COMMITTEE ON
ZEELTW -, TORIIEARAFENDELEZMALT ENERGY AND NATURAL RESOURCES

UNITED STATES SENATE
L \ f: o) ONE HUNDRED TWELFTH CONGRESS

FIEST SESSION

+ 2012%F, JiRMEV T2 (HEU) Z{ERALGENOMOEBERMT | oo o« 2 s s s
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« 2018411 A . NorthStar Medical Radioisotopes|d.
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JHR Seminar

The Jules Horowitz Reactor: A new high performance
MTR (Material Testing Reactor) working as an International User
Facility in support to Nuclear Industry, Public Bodies and
Research Institutes.

Seminar at French Embassy in Japan (April 2019)

10h00-10h10: Welcome

Radionuclide Therapy
B c

-

10h10-10h15: Information on the Participants List (|
Embassy in Japan)

A
10h15-10h30: CEA presentation (Gilles Bignan, JHR 'P .
interface, CEA / Patrick Blanc-Tranch! it
Nuclear Energy Division, CEA) 5

10h30-10h45: CEA experience in Radio-isotopes P
Pierre Coulon, JHR Project Manage
start-up equipment and experimentz

1x
25Ac-PSMA

10h45-11h15: Detailed presentation of the status o
radioisotope productions and asso

CEA) 1212014 712015 912015

11h15-11h45: Supply and Use of Radioisotopes Fhseibmnt: PRl FRA<Thome
Adviser, JRIA) 188Ga-PSMA-11 PET/CT scans of patient A. Pretherapeutic tumor spread (A),
‘restaging 2 mo after third cycle of 225Ac-PSMA-617 (B), and restaging 2 mo
11h45- 13h00 Lunch ad4fter one additional consolidation therapy (C).
‘Kratochiwil C, et al. J Nucl Med 2016 57(12):1941-19

13h00-13h20: Current Status of Radioisotope needs in Nuclear Medicine practice in Japan
(Jun Hatazawa, President, JSNM)

2019 4 11

K

2019 5 23 JAEA
2019 6 14 JAEA
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Targeted Alpha Therapy (TAT)
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treated Thermalizing Column Thermal Column

1976 2

1977 12 00kW  TRIGA (TRIGAI
1978 12 S

1979 7

1980 5

1981 5

1982 7

1983 13

1984 9

1985 1

1986 5

1987 11

1988 9

1989 10

Total 108
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http://www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2018/siryo16/siryo1.pdf

To o I

o 3>

AcC-225

U- 233 stockpile Th-229

Th-232
Ra 226(p,2n)
Ra226( )

Ra 226(n,2n)
Th-230

Th232

Th232
Ra226
Ra226

Ra226
Th-230



AG225

230Th Neutron
Addition

229Th/225Ac 232Th 226Ra Neutron addition 226Ra Photon 226Ra Nuclear
generator Nuclear Nuclear Transmutation
spallation Reaction
2y 232Th(p,x)%**Ra 226Ra(3n,d)%?°Th 228Ra(n,2n}*Ra 226Ra(g n)?*Ra 226Ra(p,2nj>°Ac
229Thy Y 225A¢ Y 22°RaY 22°Ac Y 225A¢ Y 225A7¢
225Rav 225AC
228Ran,g)??Ra*Y
229ThY 225RaY 22°Ac
Machine  229Th Solution Lage Scale Nuclear Reactor Linear Accelerator Small Scale Accelerator
Natural Accelerator (<25MeV)
Process (>100MeV)
Institution Tri-Lab, ORNL ANL - JRC,ZAG
— — Serva
NorthStar =——=NIOWAVE DKFz

TerraPower
Bl -c I*ITRIUMF]- OBRINSK’

I*I TRIUMF u SCK-CEN
—

IPPE py  INR HEA @ © .. CNEA/IAEA
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Cape Town, South Africa
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Cross Section (barns)

Cross Section (barns)

Ra-226
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Figure 8. Cross-sectional view of the irradiation rig loading with the target material for 3D Monte-

Carlo calculation (drawn by MVP input data) (Left: Ra-226, Right: Th-230).
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Figure 7. Cross-sectional view of the Joyo core prepared for 3D Monte-Carlo calculation (drawn by

visualization function of MVP).
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22Ra(n,2nj*Ralb?>"Ac

Figure 9. Isotopic composition changes of Ra-226 (1 g) by neutron irradiation for 60 days
in Joyo and pure Ac-225 production through succeeding Ra/Ac chemical separations.

Transfer from Joyo to PIE facility
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30 mCi (1.11 GBq)

n H O x  Ne
v H D e\
boX 220 mCi (8.14 GBq)
o
5o~ H™ 0AdXx st | %X No 177 mCi (6.55 GBq)
H L gn x L 9 57 mCi (211 GBq)
¢ <)\
() aE
— Ho pMkmuo o
IAEA H2023/6/5 9 Technical Meeting(web) ] "100 Ci® 3.7 TBq,
- Global Radium - X l" 22 Ci 0.81TBq .
226 Management O0A 27Ci" 1.0TB
In |t|at|ve Technical Meeting:

Objectives, Administrative Logistics
IAEA-VIC, WebEx & Agenda
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U-238 993 [kg] [U-235 7.20 [kg]
U-234 53.4 [g] |[Pa-231 330 [mg]
Pa-234 2. 17 %@l [Th-231 | 2. 93 F1d)
Pa-234Mi4 . 8 1 ¢™1[g] [Th-227 | 4. 99 d 1d)
Th-234 1. 44 @®1d) [Ac-227 0.215 [mg]
Th-230 16.2 [g] a-223 (3. 04 d1d)
Ra-226 338 [mg] [Fr-223 5. 6 1 (*21[Q]
Rn-222 i 2. 17 @19 |[Rn-219 (1. 20 dta]g]
Po-218 i 1. 20 ¢1d [Po-215 (5. 29 ('%1[g]
Po-214 i1. 04 d¢®1[g] [Po-211 (4. 21 ¢®1[q]
Po-210 7. 42 @1d |[Bi-211 {3 . 7 4 d*1[q]
Bi-214 | 7.56 1 [Pb-211 (6. 31 (°[g]
Bi-210 (2. 69 (P1d) [Pb-207 582 [kq]
Pb-214 1. 02 d1d |[T-207 8. 15 d1]g]
Pb-210 4.35 [mg]

Pb-206 894 [kg]
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CyCI IC U-232 u-233
226|Qa(n’2n) 230Th(n,2n) Cha|n 68.9y 1.592E5y
22 23

6R3-(3n,2 ) Pa-230 Ul'h(3ﬂ,?r *D Pa-230 Pa-231 "_Pa-232
17.4d 17.4d 100 1.32d
3.276E8y
i AN
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1
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AN [ 1 N\
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