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U-230 (20 d)
Th-227 (18 d)
Ac-225 (10 d)
Ra-223 (11 d)
Pb-212 (10.6 h)
At-211 (7.2 h)
Bi-213 (46 min)

Considerations:
• Half life
• Radiation type
• Activity & daughters
• Chemical properties
• Availability

Elements with Isotopes of Interest for Targeted Alpha-Therapy



Radiolabeling Biological Molecules with Radiometals

Considerations:
• Half life 
• Radiation type
• Activity & daughters
• Chemical properties
• Availability
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Murine Melanoma Growth Suppression Study Design – Bi-213 vs Pb-212



Different Radiometals  Different Generators



Different Radiometals  Different Generators

• 0.5 M HCl (1500 uL)
• 2 M HCl (500 uL)
• Water (650 uL)

• Is matrix exchange necessary?



Different Radiometals  Different Chelators

p-SCN-Bn-TCMC p-SCN-Bn-CHX-A”-DTPA



Pb-212
Radiolabeling

212Pb-Ab83 213Bi-Ab83 213Bi-IgG

80 uL 0.15 M NH4OAc,
25 µL 5M NH4OAc, 10 µL 220 

mg/mL L-ascorbic acid, pH = 5.5

(All of the Pb we eluted)*
37 C, 60 min

*H8C3-TCMC concentration was 4 mg/mL for radiolabeling.

Pb212

80 uL 0.15 M NH4OAc,
200 µL 5M NH4OAc, 50 µL 10 M 

KOH, pH = 5.5

(All of the Bi we eluted)*
37 C, 5-8 min

Bi213

80 uL 0.15 M NH4OAc,
200 µL 5M NH4OAc, 50 µL 10 M 

KOH, pH = 5.5

(All of the Bi we eluted)*
37 C, 5-8 min

Bi213

Antibody Labeling
CAR +/- sd

Ab83-CHX-A’ 1.86 +/- 0.38

Ab83-TCMC 3.039 +/- 0.45

IgG-CHX-A’ 2.058 +/- 0.15

Date RadioPurity (%)
5/7 92.93
5/8 87.94

5/14 61.06
5/15 81.76
5/20 30.26
5/20 28.11
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Murine Melanoma Growth Suppression Study Design
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Murine Melanoma Growth Suppression Study – 213Bi vs 212Pb
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