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Development of liquid alloy target system for simultaneous radioisotopes
production and labeling

ishioka, noriko
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Alpha emitting radionuclide At-211 has great potential as next-generation
cancer drug. We have developed a liquid Bi target system for mass production of At-211. For further
development of the Bi target system, we are challenging to explore all possibility of the system. In

this study, we tried to develop a liquid alloy target system and simultaneous labeling of different
radionuclides in one molecular. We have found combinations of metal targets and useful
radionuclides applicable to the liquid alloy target system. Simultaneous production of At-211 and
1-123 by using Bi-Sh alloy target as well as simultaneous labeling of the abovementioned
radionuclides into one molecular were demonstrated as a model case. The results show great potential
of both the liquid alloy target system and the simultaneous labeling.
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No.| &EF =% |mER BRIG R¥F R T — 350 oC 650 oC
&% &S 1 2 B | £ | BeY | £
91 50 Sn 120 7Li,7n 53 | 120 81.6m | Sb-120 Liq. Gas Liq. Gas
92 50 Sn 120 7Li,7n 53 | 120m 53 m Sb-120 Lig. Gas Lig. Gas
93| 50 Sn 120 7Li,8n 53 | 119 191 m | Te-119| Sb-119| Lig. Gas Lig. Gas
94 50 Sn 120 7Li9n 53 | 118 13.7m | Te-118 Liq. Gas Liq. Gas
95 [ 50 Sn 122 7Li,3n 53 | 126 12.93d Liq. Gas Liq. Gas
96 | 50 Sn 122 7Li4n 53 | 125 59.4d Liq. Gas Liq. Gas
97 50 Sn 122 7Li,5n 53 | 124 417d Liq. Gas Liq. Gas
98 50 Sn 122 7Li,6n 53 | 123 13.22 h Liq. Gas Lig. Gas
99 [ 50 Sn 122 7Li,8n 53 | 121 2.12h Te-121 Liq. Gas Liq. Gas
100| 50 Sn 122 7Li9n 53 | 120 81.6m | Sb-120 Liq. Gas Liq. Gas
101| 50 Sn 122 7Li9n 53 | 120m 53m Sb-120 Liq. Gas Liq. Gas
102 51 Sb 121 a,n 53 | 124 417d Sol. Gas Liq. Gas
103 51 Sb 121 a,2n 53 | 123 1322 h Sol. Gas Liq. Gas
104 51 Sb 121 7Li,3n 54 Xe 125 169 h Sol. Gas Lig. Gas
105 51 Sb 121 7Li,5n 54 Xe 123 2.08 h Sol. Gas Liq. Gas
106| 51 Sb 121 7Li,6n 54 Xe 122 20.1 h Sol. Gas Liq. Gas
107| 51 Sb 121 7Li,7n 54 Xe 121 40.1 m Sol. Gas Lig. Gas
108| 51 Sbh 121 7Li,8n 54 Xe 120 40m Sol. Gas Lig. Gas
109 51 Sb 121 7Li,d 53 | 126 12.93d Sol. Gas Liq. Gas
110| 51 Sb 123 a,n 53 | 126 12.93d Sol. Gas Lig. Gas
111 51 Sb 123 a,2n b3 | 125 59.4d Sol. Gas Lig. Gas
112 51 Sb 123 a,3n 53 | 124 417d Sol. Gas Liq. Gas
113| 51 Sb 123 7Li,3n 54 Xe 127 36.4 d Sol. Gas Lig. Gas
114 51 Sb 123 7Li,5n 54 Xe 125 169 h Sol. Gas Liq. Gas
115 51 Sb 123 7Li,7n 54 Xe 123 2.08 h Sol. Gas Liq. Gas
116| 51 Sb 123 7Li,8n 54 Xe 122 20.1h Sol. Gas Liq. Gas
117 51 Sb 123 7Li,9n 54 Xe 121 40.1m Sol. Gas Liq. Gas
118 51 Sb 123 7Li,p 53 | 129 1.57eTy Sol. Gas Liq. Gas
P 119] 51 Sb 123 7Li,d 53 | 128 250m Sol. Gas Liq. Gas
S~—o =Ty o~— f\\l_/'\.__alff\wﬂf’\ ~Gas | Jia | Gas
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2| & | & | 200 a,2n 85 | AU | 211 [ 72ian % —Tig. | G Lig. T owe]
183| 83 Bi 209 a,3n 85 At 210 81h * Liq Gas Liq. Gas
184| 83 Bi | 209 7Li3n 86 Rn | 213 | 195ms ® Lig. | Gas | Liq. | Gas
185]| 83 Bi 209 7Li4n 86 Rn 212 239 m % Liq Gas Liq. Gas
186| 83 Bi 209 7Li,5n 86 Rn 211 146 h * Liq Gas Lig. Gas
187| 83 Bi 209 7Li,6n 86 Rn 210 24 h * Liq Gas Lig. Gas
188| 83 Bi 209 7Li,7n 86 Rn 209 288 m * Liq Gas Liq. Gas
189| 83 Bi 209 7Li,8n 86 Rn 208 243 m % Liq Gas Liq. Gas
190 83 Bi 209 7Li,%n 86 Rn 207 9.25m * Liq. Gas Liq. Gas
Wi - 4+ E@E0B 5 pAx 7 hEB 5 T ByE
[MBq/pA*h] [MBq)] (5t & fi5)

At-211 7.21h 16.05 = 1.59 428.7 687.0 keV
-123 13.2 h 6.04 = 1.87 181.5 159.0 keV
1-124 100 h 0.318 = 0.045 10.9 602.7 keV
I-126 12.93d 0.035 = 0.006 1.2 666.3 keV
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