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225 Ac Ḳ DOE

4

TerraPower DOE
233 Uẓ229 Thẓ225 Ac

POINT Biopharma 225 Ac

DOE Tri -Lab Team ṕOak Ridge, 
Brookhaven, Los Alamos Ṗ

Ac-225

Ḳ
(100MeV,100uA)

High energy beam Ḳ
232 Th (p, x) 225 Ra ẓ225 Ac 

ḲTh -229 45g, 10Ci 
(370GBq) (2018 )

Ḳ1 t U-233 ṕ 7 USD/mg ṕ1 kg 7.7 Ṗ Ṗ
(2018 ) ṕU-233: Th -229 ḯRa-226 ḯ Ra-228 Ṗ

Ḳ

_20220113_ RI
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Fibroblast Activation Protein (FAP) Imaging TRT

https://www.evaluate.com/vantage/articles/news/deals/radiotherapeutics - remain -deal -
making - frame

Evaluate Vantage Website

Fusion FPI -1434         Ac -225 Solid tumor Phase 1/2    

FAP or FAPIḲ
Cancer -Associated 

Fibroblasts (CAFs)

PET with 68Ga-labeled FAPI-tracers
Lindner, et al. Cancers 2021

Solid tumor, Phase 1/2

Ga-68 PET Ṅ
Ṅ

Watabe T, et al. J Nucl Med 2019

225 Ac-FAPI - 04Ḳ ẓ

CAFsḲ mesenchymal stem cells 
hematopoietic stem cells 

heterogeneous 

FAP TRT
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Ac-225
· Ac-225 PSMA-617 Ḳ
Ḳ ṕPhaseIṖ

· Ac-225 PSMA J591 Ḳ
POINT Biopharma

· Ac-225 hK2 JNJ-69086420
ḲJanssen Research & Development (

& )

· 7.5MBq(100kBq/kg) x 3 x 

Lu-177
· Lu-177 PSMA-617: PLUVICTO Ḳ

: FDA

· 7.4GBq x 3 x 

Ḳ : 13 ἃ ỉ

Ḳ : 1.5 ἃ 0.ỉ

Ḳ ỉ
1500 TBq / 

Ḳ 0.ỉ
150 TBq / 

Ḳ ỉ
1.5 TBq / 

Ḳ 0.ỉ
0.15 TBq / 
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2018

2019

2020

111 MBq
(3.0 mCi)

141 MBq
(3.8 mCi)

297 MBq
(8.0 mCi)

Research Institutes

NIDC

IPPE

Supplier
Cross appointment

Supplier

Import/Distribute

Production R&DƋsell (plan)

Osaka Univ.
Japan Radioisotope Association

NMPƋQST̠ Univ TokyoƋQSTƋELPH-Tohoku Univ˗
HITACHIƋKURNS-Kyoto UnivƋELPH-Tohoku Univ˗Tokyo City Univ

GMP

TRIUMF

Charged particles

Electrons Reactor

225Ac Production R&D/ Import/ Distribution status in Japan 

2021

457 MBq
(12.4mCi)

KitaokaA. Supply and demand status of 
medical isotopes (2021) in Japanese 
(modified).  Available at 
http://www.aec.go.jp/jicst/NC/iinkai/teir
ei/siryo2021/siryo18/index.htm

Import trend

Electrons

Higashi, Nagatsu , et al. Processes 2022

Ac-225 Ṅ 7
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Ac-225

225Ac -PSMA-617 100kBq/kg =5~10MBq/ 
50~100kg :1 3-Ệ

Å 225Ac Ḳ Ḵ

ï ḲGBq

ï Ḳ 100 ~ḲGBq

ï ḲTBq

Ḵ
Ḵ

Ḵ Ḵ

Ḳ ỉ
1.5 TBq / 

Ḳ 0.ỉ
0.15 TBq / 

Å 225Ac Ḳ Ḵ

ï ḲGMP

ï Ḳ GMP

ï Ḳ GMP
Drug Master File
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Ḳ ḲRI
RI Ḳ

RI Ḳ
RI

QST ḲRI RI

GMP
(

) 226 Ra

Ra

226 Ra

Ḳ
1,000

RI
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· 225 Ac

· 225 Ac

· Ḳ ṕ226 RaṖ

Å 226 Raṕ )

Nagatsu , Suzuki, et al. Eur J Nucl Med Mol Imaging 2021

225 Ac Ḳ

QST 
226 Ra(p, 2n) 225 Ac  
226 Ra ẓ (p, 2n) ẓ 225 Ac

226 Ra

Ḳ
Ac-225 ṧ

Ra-226 RI
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Ra-226: 1600
Ac-225: 10

2022 4
GBq Ac-225

͠ ( 225 Ac) 

CRADLE 
Ḳ
Ḳ2019 9 
Ḳ33 



Ra ᾛ
( ƋЄ˔Ж)

Ra 

Ra ᾧ ᴟ

Ra ᴗ

Ac/Ra 

Ac 

Ac ằ

1

eï

H+

2

3

4
5

6

226Ra

(1)  ᾛΤϣ Ra-226Ϭ Ƌᴗ βϥ
(2)  τϢϤ Ra-226Ќ˔ϿАЕϬ βϥ
(3)  Ra-226Ќ˔ϿАЕϬ βϥבּ
(4)  Ac-225Ϭ Ra/ Ac₤› Τϣ βϥ
(5)  ‰ ӡ Ac-225Ϭ Ƌ βϥ
(6)  ⱳᵕ χθϛτ Ra-226Ϭ™ βϥ*

* ЮЅТϰЅАϼІᶴ꜠ᵓּזρχẶ ᾆẕ
Nagatsu, K. et al., EJNMMI 49, 279²289 (2021) 

Ac-225 ᵫ Ƌם χ
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I

II
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IV

V VIIII

VII
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VI

V

JP17pc0101014

ḲRa-226 4 mCi (mg)/d

Ra *



QST- ЮЅТϰЅАϼІ (NMP) Ặ τϢϥ Ra/Ac ḩ χ ᴮˢ ∞ԁ ʼ2023 ᾝ∕ˣ

ḻ יּ

[I] ӱ ꜠ בּ ᶋ בּ ḻ 2015-021963
Ẩ 6450211

2015/2/6
2018/12/14

ʼֶ ῶ ʼ ֵ

[II] ᴥ ṀϬ Μθ בּ ᶋ χ
ʼ ʼΣϢό בּ ᶋ
Ṁ

ḻ2020-510822
Ẩ7190200

2019/3/25
2022/12/7

ֶ ῶ ʼ ʼ ″ʼ
ḅ

[III] Ra-226χᵕ ʼRa-226 ׁχ
ẉόAc-225 ׁχ

ḻ2021-002432 2021/1/8 ʼӠ ʼ◕ ʼֶ
ῶ ʼ

[IV] 226RaЌ˔ϿАЕχ ʺ
225Acχ ẉό226RaЌ˔ϿАЕ

ׁ

PCT/JP2020/023971 2020/6/18 ᶡ Ӿ ʼ ʼ◕

[V] 226RaЌ˔ϿАЕḯ ׁχ
ʺ226RaЌ˔ϿАЕχ ΣϢ
ό 225Acχ

PCT/JP2020/025059 2020/6/25 ʼ

[VI] 225Ac ׁχ PCT/JP2021/26222 2021/7/13 ʼᴨ ᵏ◗ʼ ԁ

[VII] Ac-225 ׁχ ʼAc-225
ׁϬ ΜθӺ χ

ḻ2021-002437
Ẩ7154465

2021/1/8
2022/10/6

ʼӠ ʼ◕ ʼ◕
  ʼ₈ӻ ʼֶ ῶ ʼ

Ӻ жЅϷϯϱЊЕ˔Фχ⁯▀ᴟΥ ϣΨ ϘϦοΦθΥʼ
χṪ ρΰοʼ⁯ ᵰχ 225Ac τᴂΠϥ ṁ Ϭᶎ ΰθ



ἷЂϱϼкЕкр☼ ʿᴍ χϵзϯʻᴲ←χ ᵲψὖ
ἷЂϱϼкЕкр☼ ʿ χϵзϯʻᴲ←τϢϤʺ ᾛχ Υ ﬞʺ Ϝԁ ᵲ 15



C

QST וֹףּ ḱ Ḳ

2016     2017     2018     2019     2020     2021     2022 2023 2024 2025 2026 2027 2028 2029

64 Cu

211 At

FMU

225 Ac

1

RI

RI

AMEDCiCLE

GMP

Ễ Ễ

ATSM 2

AMED

GMP

FMU MABG

ẓ

CRADLE

GBq

NIRS

2006

NIRS
2011

ẓ

NIRS
2015

MABG

ẓ Ḳ ͠

ẓ Ḳ RI

ẓ RI

ẓ

ẓ

191 Pt, 191 Pt, 89 Zr, 
44 Ti/ 44 Sc

ẓ

ẓ

NCAB 1

C
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לּ

‮ ᵰ ệ

Ac-
225 DOE

NIDC
Ac

ṕ 1Ṩ2 Ṗ

Ac-
225 Niowave Niowave Ễ

Drug Master File

Ac-
225

CRADLE Ac-225

Å Ac-225
ṕAt-211 Ṗ

17

ẓ Ac-225
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TRT

ḲQST QST
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ṕễṖ - 225

- 225

2022~23 QST
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Å

Å Ra-226

Å

Å RI

2022 Ac-225

Å QST: Ac -225

Å QST:



21

5 4 QST
https://www.qst.go.jp/soshiki/14/37726 -1.html

Å Targeted Radioisotope 
Therapy (TRT)

Å

Å 1 TRT 2017
Å Ễ 2021
Å 2021 9 8 2 
Å 2022 1 25 2 
Å 2022 11 29 2 
Å 3 
Å

TRT TRT 
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Ac-225 Ḳ GBq

Å QST AMED CiCLE

Ac-225

Å -225
7 3

Å

4 GBq -225

בּ Ӻ ḼỘꜛ τϢϥ 225Ac χ ṁ ᶎ ψ ᵦ χ πΚϤʼ
ꜛ ΰθᶋӺᶘ ʾⱵ ˢ בּ ЈжЛІГϰϼІˣχ Υṍ ήϦϥ



DOTA NZ -16Ḳ3 RI

111 In ( )

90Y (͡ )

225Ac (͠ )

͠ Ḳ
( 225 Ac- NZ -16 Ṗ

+ ( 3 )
ẓ

Å NZ -16 Ḳ

Å

Ḳ
Å Ḳ225 Ac

AMED preB2021.

:
( 2005 )

10,000 / (
900 )

(B)

͠ 225 Ac
POC

90 Y

QST
(2025 )

23

Ḳ Ḳ
PDPN

AMED
ṕ2022 Ṍ2024 Ṗ

Ac-225 Ḳ



RI

RI Ḳ 2020 Ḳ2020 -025584

RI
2022 6 RI ṕAc- 225 Ṗ

ṕ2022~23 ṖḲ
Å 2022.04 

Å 2022.12 Ac -225

Å 2023.03 

ẓ

Mobile Controlled Area for TRT (MCAT)

24

Ac-225

כּם 2021/11/30



ʿ
ӻʾ ᴞτἋ Ὁʾẚ ὉϬ

ӗ ע

Еϱй

ṐṀḚ ע
ׁ Ќрϼ

ע

Ḇּי

ḻ2022-175076ˢ2022. 10. 31 ˣʼ ḻ2022-175075ˢ2022. 
10. 31 ˣʼ ḻ2022-175074ˢ2022. 10. 31 ˣ
ḻ2020-25584ˢ2020. 2. 18 ˣʼ ḻ2022-119220ˢ2022. 10. 

18 ˣʼ ḻ2022-119221ˢ2022. 10. 18 ˣ

Ей˔ж˔МϳІἷRI☼

225Ac ► Ẩᴦ 10 MBq/d, 130 MBq/q, 520 MBq/y

Ẋ Ḳ

7.0L x 2.2W x 3.8H (m)͒ Pb 0.3mmּלϒΜ

Ẋ Ḳ
ḯ

Ẋ Ṅ Ḳ

Ӹ ḯ Ӹ

Ẋ Ḳ

( ) 
RI *
ḯ

בּ * ӡᾕ χ› ӗ ᶎ χθϛχẨᴦʾ
ʾễӾἩ τḩβϥϹϱЖжϱр

www.nsr.go.jp /data/000330723.pdf; 
www.nsr.go.jp /data/000356663.pdf
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͠ Ac-225 GMP

Å -225 ͠
GMP 5 3

Å ͠ ṕ Ṗ

Å -225

Å 5

Å ͠

Ac-225

͠

ICP -MS

AMED 
Ḳ ṕ Ễ Ṍ Ệ Ṗ

͠ ṕ Ḳ Ṗ

1.1



ṕ ṇ DṖ

ḱ

PET

ḱ

PET

PET ḱ
ṇ A

︣ שּ

︡

ᵊ PET − ϵзϯ



ϯиТϮ −ᴟ ШАЕжЩ ˢϼз˔ри˔Э ˣ

ШАЕЈи

ЖжТЕ

ửϯϱЊй˔Ќ˔

2023. 3 ╖ֲ

Ṍ ϼз˔ри˔Э χԁעϬʼϯиТϮ −ˢ211At, 225Acˣχ τᾢ
꜡ʾ −ʾ ᾁל ρΜμθԁ χ −ᴟῬ Ϭ ШАЕжЩπὓᵊ
בּ Ⱶ χ τΰΪοʼPET −ρ αΨ‰ ӡσ −ᴟʾ ל Ϭᴦ τ
̠ ᴂ ϹϱЖжϱрχ├ σςϬὓᵊ



▀Ѐ˔І

Ѐ˔Іבּ

Ѐ˔Іבּ #1
( ᴞ, )

AVF-930
1974 

Ѐ˔Іבּ #2
( ᴞ, Ac-225 )

1 2

4

9

3

CYPRIS HM-18
1994 

BC2010N
1999 

Ѐ˔І (∙ בּ )

ᵊ

Ep = 20 MeV
Ed = 10 MeV

Р˔ЭЀ˔ІйϱϯϳЕ

29

Ac-225 Ḳ



ᶋ (11C, 18F, ˜)▀Ѐ˔І

12
ἷᴥ Ṁʿ
̗ PET ᾆẕϬ◦Πϥ ᶋ
ʾ ꜡ᾆẕ
ʾ ṛ ꜡ᴟ› χ
ʾ ꜡ᴟ› χ

ἷᴥ Ṁʿ
̗ Ṟḩ
̗‰ϵКиϻ˔Ϭ ρβϥ
ΜΨνΤχ RI ▀ˢṓ ˣ

ʾ38K, 34mCl, 38Cl, 39Cl

Since 1974

C2 Ѐ˔Іχ בּ Ϭᵠ ΰʼ
225Ac χ Ϭᴦ τβϥ Ϭᵫ◐

PET ᶋ χ ▀Ṑᵓᾚ
−ᵫ ʾ Ὁᾆẕϒχֲố
ЮрГЗрІ χ ᴞ



Ẁ
ḕ

He Ẁ
ḕ Ra Ќ˔ϿАЕ

ІГ˔Єдр

ᾧ Ќ˔ϿАЕ
ІГ˔Єдр

C2 Ѐ˔Іᵠ

2022FY τ ʾṐṀ χ Ϭ ΠϥάρΥπΦθʻ₈ ӟ‭ʼ
ʾ 226Ra ẉό 225Ac χ► Ẩᴦ  
ʾẨᴦ︡ ῇτϯиТϮ ᾛ χẊ ṓ χ ρῬⱧ
ʾῬⱧ χῬ ˢ ᵰ χθϛὓᵊπΦοΜσΜˣ

2023. 3 ╖ֲ



Ra-226

2023.06.05~09 Web
QST

Ra-226 Ḳ
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