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relevant radiolanthanides -
at Paul Scherrer Institute
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Questions in Targeted Radionuclide Therapy

How can personalized dosimetry be improved to optimize the therapeutic index of TRT?

How can Auger electron therapy be integrated into current treatment protocols to improve
overall treatment efficacy?

Systematic

Availability of a .
preclinical studies

a diverse array of radionuclides
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Radiolanthanides in Nuclear Medicine  PSI

Proper decay properties for Nuclear Medicine applications

Conversion e-

Analogue coordination chemistry @m

h‘m =1 Clinically approved Lu-177 will shorten the translation
J";" period of the other radiolanthanides to the clinics

- —Th-161 is on the way
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Radiolanthanides in Nuclear Medicine

§ PSI
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Radiolanthanides Portfolio of PSI

1 h
B a
Auger emitting
radiolanthanides

Terbium Swiss knife

Beta emitting
radiolanthanides
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Beta emitting radiolanthanides

100 keV 134 keV 154 keV 315 keV 665 keV

Average
B energies:

Medium Big
size lesions Size lesions
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Enhanced therapeutic effects of AEs

C. Muller et al., Eur. J. Nucl. Med. Mol Imaging, 50, 3181 (2023)

TANDEM Therapy
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ill Holmium-166
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'.ll Praseodymium-143
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Separation of Radiolanthanides

Investigation of different extraction resins (LN Resins, TK resins, DGA)

S

c® S
Investigation of different cation exchange resins [ 9 &
@ G
S @ &

Investigation of different complexing agens, alternative to a-HIB

Radiation damage effects on the extraction resins@
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Separation of Radiolanthanides

Gd and Tb separation for '1Tb production
reactor produced

160G (n,y)'8'Gd="61Th
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Separation: 1.5 days

N. Gracheva et al., EINMMI Radiopharmacy and Chemistry, 159, 109085 (2020).
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Gd and Tb separation for °°Tb production

cyclotron-produced
196Gd (p,2n)'>°Tb
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Separation: 6 - 7 hours

C. Favaretto et al., EINMMI Radiopharmacy and Chemistry, 6, 37 (2021).
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Comparison of Extraction Resins

5ugEr,5ugTm
Loading: 1 mL 0.75 M HNO,
Eluent: 2 M HNO,

Column volume: 3 mL
column

SpugErR5pugTm
Loading: 1 mL 0.25 M HNO,
Eluent: 0.75 M HNO,

Column volume: 3 mL column
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Effect of target mass on TK212 resins

23 mL (Er conc: 0)
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Column volume: 3 mL column
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Comparison of cation exchange resins

PSI

5ugEr,5ug Tm
Loading: 5 mL water

Eluent: 0.07 M a-HIBA pH 4.5
Column volume: 3 mL column
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PSI-Injector 2 cyclotron

167Tm 188Er(p,2n)"%"Tm (1 GBq, 99.5% radionuclidic purity)
171Yb(p,5n)"%7Lu (420 Mbq, 99.95% radionuclic purity)

ILL nuclear reactor
32 GBq radionuclidically pure *¢Ho per mg of enriched 4Dy,0,

250 MBq of radionuclically pure “3Pr per mg of enriched '42CeO,

Two different lanthanide separation methods were developed, and
alternative chemical separation methods for radiolanthanides are in
progress.
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Thank You For Your Attention!

RADIOLANTHANIDES
WORKSHOP
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