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Terbium: the ultimate theranostic element
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Imaging potential of Terbium isotopes

152Th PET 155Th SPECT 161Tb SPECT

sclk cen | screcenzsorooos Miiller et al. INM, 53 (12), 1951 — 1959 (2012) 3
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Production of Tb-161

ﬁ
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Therapeutic potential of Tb-161

¢ Chemically comparable to Lu-177
 Similar physical properties (half life, beta energy,...)

» High emission of Auger electrons = higher potential?

Table 1 Comparison of the de-

cay properties of ’’Lu and !8!Tb ~ Isotope Y7Lu T
Nuclide availability Good Limited
B -energy av/decay (intensity) 134 keV (100 %) 154 keV (100 %)
Conversion and Auger electrons (intensity) 350 keV (14 %) 3-50 keV (224 %)
Evy/Ey (intensity) 208 keV (10 %) 75 keV (10 %)
Data from: National Nuclear Data 113 keV (6 %) 45-53 keV (39 %)
Centre Brookhaven National Half life 6.7 days 6.9 days
Laboratories

scle cen | scx-censssrsoos Haller et al. EINMMI| Research (2016) 6:13

5
ISC: Restricted



Tb-161: a high potential alternative for Lu-177
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Tb-161: a high potential alternative for Lu-177

1

KB cell viability (%)

1

177Lu & 191Tb radiolabeled folate derivative

Survival (%)
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European Journal of Muclear Medidne and Molecular Imaging (2019) 46:1919-1930

https://doi.org/10.1007/s00255-019-04345-0

ORIGINAL ARTICLE

Terbium-161 for PSMA-targeted radionuclide therapy of prostate

cancer
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Extending the potential of Th-161

* Current research limited to well known carriers using
established reaction conditions 90°C

(DOTATATE, PSMA 617, folate, ...) 15 min

* Increasing interest in more innovative carriers

N
f ( ‘ &
%( Bad biparatopic
4 nanobody
antibody “heavy chain only”
(IgG) antibody
sclk cen | scr-censseorooos 9
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Extending the potential of Th-161

* Current research limited to well known carriers using
established reaction conditions

(DOTATATE, PSMA 617, folate, ...)

* Increasing interest in more innovative carriers

Harsh radiolabeling conditions incompatible
with heat sensitive molecules

v\

biparatopic
nanobody

nancbody

antibody “heavy chain only”
(1gG) antibody
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The quest for innovative radiolabeling
_—> methods

sclkcen  wooparmacurica Irwin Cassells
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The quest for innovative radiolabeling
methods

Irwin Cassells

In vitro stability (human serum) In vitro stability (PBS)
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The quest for innovative radiolabeling methods
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The quest for innovative radiolabeling methods
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Maximizing the Auger Potential

e o A a-emitting radionuclides ' huger-electron emitting radionuclides N\

range: < 100nm

LET:0.2keV/um /N LET:50-230keV/um /. LET: 4- 26keV/um

SCK+CEN/36979006

Figure from: Czerwinska et al. Molecules, 25(7), 1743(2020)
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Internalization and intracellular targeting is crucial

p-emitting radionuclides a-emitting radionuclides Auger-electron emitting radionuclides

range: < 100 nm

LET:0.2keV/um LET:50-230keV/um LET:4-26keV/um

sck cen | scrcavasorsos Figure from: Czerwinska et al. Molecules, 25(7), 1743(2020)
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 Specific delivery of
therapeutic radionuclides
to radiosensitive organelles
(nucleus or mitochondria )

* Enhancement of
radiotherapeutic effects at
lower doses.

» Maximizing the potential of
Auger electrons

SCK+CEN/36979006

sckcen

Maximizing the Auger Potential
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Conclusions

Tb-161 is a high potential therapeutic alternative for Lu-177
High abundance of Auger emitters = high therapeutic effect
Internalization = crucial to capitalize on this effect

Supply of Tb-161 is still problematic

SCK+CEN/36979006



Limited supply

Vicious cycle
of the supply
chain

Low commercial Slow clinical

interest translation
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Limited supply

Vicious cycle
of the supply
chain

sclk cen

Low commercial Slow clinical

interest translation
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Thank you for your attention
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