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Today’s topics
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• [211At] NaAtĲÏkIyr¡�!äý
• [211At] e®ÿģĚÅ«=�ĲØKID� ~
• [225Ac] FAPI-04Ĳ¢�Ú
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Theranostics (Therapy + Diagnosis)

ÜªWÝ Ük�Ý
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(F. Giesel et al. EJNMMI. 2016)
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National Survey of Nuclear Medicine Practice
in Japan by Japan Radioisotope Association

Oct 16, 2017
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ĐįĞĀċÞ1!ĨčĂĤ(223Ra)l<mß

• ÿĪĞþ�U�U<I"¥+İ�{�ı
• ÁHĲ×±�óàû% QOI��¡�(CRPC)
• ×±�ñð×�­ó�¼éëÄ�òÚĝĖĬĆČ
ÿĜđāĕ©(�üELéíÎ�éÚµRêû 
~���ò;éíDNA�ÆÇ�W�ü«�éÚ
Ä�q|�ò ~2hM��xü�êÛ

• Ra-223pu�#n]Ĳ11.43Y
• α�Õ�Ĳ100µm��

10İParker C, et al. N Engl J Med. 2013ı

223Ra prolonged the overall survival



(C.Kratochwil et al. JNM 2016)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 1 2
H He

2 3 4 5 6 7 8 9 10
Li Be B C N O F Ne

3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar

4 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

5 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

6 55 56 57~
71

72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

7 87 88 89
~
103

104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og

57 ~ 71
Lanthanoids

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

89 ~ 103
Actinoids

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
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Iodine (I)

Astatine (At)

53
I
85
At

ÜÿĎđĒĭ(211At)Ý
ĮÿĪĞþ�U�a�

Į!8�I°ôěĬĊĭ
→ħĂ�òúæ�ëI°

Į�¹,î¨º
209Bi + 4He  → 211At + 2n

Į#n] 7.2 h

ÿĎđĒĭ(211At)òìáí



ÿĪĞþ�İ$6aı

ÿĪĞþ��6ïġįđ�óÀá

ġįđ�İÐ6ı

ĮÕ�ä�á
Į�âûĄęĪćįä5åá

ĮÕ�äÈá
Į�âûĄęĪćįä>èá

Įäýók��`ô5åá

Į*-ógA��õóFÒä?ñá

α

Į äýók��`ô��D
Į*-ógA��õóFÒäàû

β�

[211At]NaAt : radiochemical purity

(AA: Ascorbic acid)
(Watabe T, et al. J Nucl Med. 2019)

Effect of the reducing agents: 211At solutions



[211At]NaAt : Effect of the ascorbic acid

(Watabe T, et al. J Nucl Med. 2019)
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[211At]NaAt: cellular uptake (K1-NIS)

(Watabe T, et al. J Nucl Med. 2019)

K1 vs K1-NIS AA(-) vs AA(+)

NIS (Sodium /Iodide Symporter)

Üyr¡�Ó���üxáë'´9ÖÝ
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[211At]NaAt: treatment effect (K1-NIS)

(Watabe T, et al. J Nucl Med. 2019)
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[211At]NaAt: treatment effect (K1-NIS)

[211At]NaAt 1MBq
3days

[211At]NaAt 1MBq
31days

K1-NIS xenograft model
(human papillary thyroid carcinoma)

(Watabe T, et al. J Nucl Med. 2019)
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Histology: NIS expression

(Watabe T, et al. J Nucl Med. 2019)

K1-NIS
xenograft

Thyroid
and

stomach
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[211At]NaAt: 131Iïój²

Cellular viability assay using K1-NIS cells

(Watabe T, et al. J Nucl Med. 2019)
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�':=1*,-(+6)6LAT1"�7 

- L type amino acid transporter 1 (LAT1) -
1) 中性アミノ酸トランスポーターの１つ
2) 様々ながん細胞に多く発現しているが、

正常組織にはほとんど発現していない。

GLUT1 GLUT1

LAT1 (L-type amino acid transporter 1)
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LAT1 免疫染色 (肺癌)
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*(P.Wongthai, et al. CancerScience 2015)

膵癌患者での生存率

��	 #L4A@AT?8#5<!;�
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[18F]FBPA PET targeting LAT1
(L-type amino acid transporter 1)

(Rouaa Beshr, et al. Ann Nucl Med. 2018)

Recurrent oligo-astrocytoma

Alpha therapy targeting LAT1

(Kaneda K, et al. From QiSS website)

LAT1ÂP�PETĠĬįğ
18F-FAMT

LAT1ÂP�α�k�¥
211At-AAMT
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¢£�òôäýÊ°ä¯:

(Meng H, et al. Adv Drug Deliv Rev. 2018)
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Xéáäýk�đįĊēĕ: äýÊ°

FAP: 
Fibroblast
Activation 

Protein

(https://www.news-medical.net/)
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FAPI-PETòúûXëñäýz�ªW

FAPI: Fibroblast activation protein inhibitor

(Giesel FL, et al. J Nucl Med. 60(3):386-392. 2019)

FAPI-04

New theranostics target: FAPI

(Watabe T, et al. J Nucl Med. 2019)



RI 64Cu 68Ga 225Ac
#n] 12.7hr 68 min 10 days

FAPI-04 30µM 30µM 300µM
�¦m 0.1M AcONH4 0.07M AcONa 0.07M AcONH4

pH pH6.5 pH6.5 pH6.5
Ã�� 1%Asc A 0.2% Asc A 1%Asc Na
&HoD 80℃ 95℃ 80℃
&HZÊ 1hr 20min 2hr
%RCP 88.5% 95.0% 96.9%

64Cu/68Ga/225Ac-FAPI-04 Ĳ e®�`

(Watabe T, et al. J Nucl Med. 2019.)

α

α

α β-

α97.8%

225Ac
9.9203d

221Fr
4.9m

217At
32.3ms

213Bi
45.59m

213Po
3.72µs

209Pb
3.234h

209Bi
stableβ-

209Tl
2.162m

α 2.2%
β-

γ:218keV(11%)

α��� 4�

γ:293keV(0.4%)
γ:440keV(26%)

γ:99.9keV(1.0%)

X: 75keV(10%)
γ:117keV(84%)
γ:465keV(97%)

225Ac Ĳ a34ĎĆįĤ



äýÊ°üđįĊēĕòéëα�k�
225Ac-FAPI-04İ¢£�ĦĔĪı

64Cu-FAPI-04 PET

(Watabe T, et al. J Nucl Med. 2019)

(ĝĕ¢£���üĘįĖĢĂĎò���b)

Alpha therapy targeting FAPI

(Watabe T, et al. J Nucl Med. 2019)

225Ac-FAPI-04 in PANC-1 xenograft model

Day 31 after resection



Immunohistochemistry: FAP antibody

(Watabe T, et al. J Nucl Med. 2019)

PANC-1

MIA PaCa-2 Negative control

ĠīĎĩĩįĎïX�0¾

(Y�wcX� 2019B10[17Y)
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