
Radiochemical separations for 
Pb-203/Pb-212 

radiopharmaceuticals
Mengshi Li PhD

Principal Scientist, Viewpoint Molecular Targeting, Inc.
April 30th 2021



Pb-203 and Pb-212 as Elementally Matched 
Radioisotopes

Energy
(keV)

Intensity
(%)

Dose
( MeV/Bq-s )

XR l 10.3 36.4 % 15 0.00375 15

XR kα2 70.832 26.4 % 6 0.0187 4

XR kα1 72.873 44.2 % 9 0.0322 6

XR kβ3 82.115 5.34 % 11 0.00438 9

XR kβ1 82.574 10.22 % 21 0.00844 17

XR kβ2 84.865 3.73 % 8 0.00316 7

279.1952 10 80.9 % 0.226

401.320 3 3.35 % 10 0.0134 4

680.515 3 0.75 % 3 0.00513 17



Pb-203 and Pb-212 as Elementally Matched 
Radioisotopes

[203Pb]peptide
[212Pb]peptide

[203Pb]peptide
[212Pb]peptide



Nuclear reactions and daughter products from 203Tl and 205Tl, as
provided by Lantheus Medical Imaging
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Cu Impurities in Pb-203
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Fe Impurities in Pb-203
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CoA records for 203Pb batches



224Ra/212Pb Progeny
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Purification of 203/212Pb Radioisotopes



Purification of Pb isotopes on Pb-resin
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50-100µm, 1mL/min, 21(1)oC

2M HCl



Purification of Pb-212 from Ra-224 Decay Chain



Production of Pb-203/Pb-212 radiopharmaceutical
with in-line HPLC



Set up for clinical production with in-line HPLC

Pb-resin

Radiometal vial



Instrument:UltiMate3000_1   Sequence:11Aug2020 Validations Continued  age 1 o! 1

"e!ault#Integration
C$romeleon %c& "ione'

Version ()2)10)23*2+

Chromatogram and Re���t�

�n�e�t�on �eta���
Injection Name: Pb-203-VMT01 Validation 11Aug2020-validation 1 t=0 Run Time (min): 16.00
Vial Number: 5 Injection Volume: 20.00
Injection Type: Unknown Channel: A2 !Analog
Calibration Level: Wavelen th: 2"0
In!trument "etho#: #203P$%VMT01&' $an#%i#th: n.a.
&roce!!in  "etho#: 203PbVMT01 P()'*++,-. M*T/) 'ilution (actor: 1.0000
Injection 'ate)Time: 110Aug020 20123 *ample Wei ht: 1.0000

Chromatogram

�ntegrat�on Re���t�
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount 

min mV*min mV % %
1  [20 !P"#V$T01 %.&00 1.''( 10.0 % 100.00 100.00 n.a.
Total1 1.223 10.03" 100.00 100.00 

60-70% total yield

50 mCi input

30-35 mCi Final product



Pb-resin

Radiometal vial

Set up for clinical production without in-line HPLC

70-80% total yield

25-30 mCi input

17-25 mCi Final product
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