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Lead-203 and Lead-212 – The Beauty and the Beast

t1/2 = 10.6 h

t1/2 = 60.6 min

Energy in keV

Co
un
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Máthé et al. Applied Radiation and Isotopes (2016) 114:1-6

203Pb: γ-Spectrum

Time
203Pb
in %

212Pb, 
in %

1h 99 94

5 h 94 72

12 h 85 46

1 d 73 21

2 d 53 4

3 d 38 1

4 d 27 0.2

5 d 20 0.04

t1/2 = 10.6 ht1/2 = 51.9 h

203/212Pb: Time-dependent Decay212Pb: in vivo Alpha-Generator
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Meyer et al. Bioconjugate Chem (2016) 27:2791–2807

Zeglis et al. Mol Pharm(2015) 12:3575–3587

Pretargeting – The Concept
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Tetrazine-Chelator Conjugates

PSC-Bn-NSC provided by Viewpoint Molecular Targeting
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Radiolabeling with 203Pb – Comparing the Chelators

§ Tetrazine-PEG7-Chelator, 10-5 M

§ NH4OAc, 100 µL (1 M, pH 5.5) 

§ [203Pb]Pb, 150 kBq

§ 37 ℃
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DOTA: 40 ± 3%
DO3A: 45 ± 4%
TCMC: 42 ± 3%
PSC: 47 ± 3%

10 minutes after filtration 6 hours after filtration

n = 4

Bismuth-212 – The Problem Child
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203Pb

64Cu

Biodistribution of Tetrazine-Conjugates in Healthy Mice

n = 4
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203/212Pb-Radioimmunotheranostic of Pancreatic Ductal Adenocarcinoma

B lo o d L iv e r S p le e n P a n c re a s K id n e y s T ib ia T u m o r
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BioD of 203Pb-labeled DO3A-Peg7-Tz in a BxPc-3 mouse model
n = 4

1 h

3 h

6 h

12 h
24 h

48 h

2 h 6 h 24 h

203PbCl2  24 h

Subqutaneous Xenografts
in female athymic nude mice

4 M BxPC-3

tumor growth
5 weeks 3d

5B1-TCO
injection

[203Pb]Pb-Tz-PEG7-DO3A
injection

+ PAH Block

Tumor Measurement
150-250 mm3
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Biodistribution Study with [203Pb]Pb-DO3A-PEG7-Tz in a BxPC-3 mouse model
n = 4
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Dosimetry Calculations for [212Pb]Pb-DO3A-PEG7-Tz 

Dosimetry Calculations by Dr. Lukas Carter, MSK

Cherenkov Imaging 
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Cherenkov Imaging with 212Pb – 24 h post injection

[212Pb]Pb-DO3A-Peg7-Tz
60 µCi (2.2 MBq)

[212Pb]Pb-DO3A-Peg7-Tz
100 µCi (3.7 MBq)

[212Pb]Pb-PSC-Peg7-Tz
60 µCi (2.2 MBq)

[212Pb]Pb-DO3A-Peg7-Tz
30 µCi (1.1 MBq)

IgG-TCO

Quantitative? 
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PET Imaging with [64Cu]Cu-Tetrazines – 24 h post injection
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