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(= Use of Large Facilities at PSI: Proton & Neutron Sources
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= PSI’s High Intensity Proton Accelerator Complex
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== “Matched Pairs” of Radionuclides Towards Theragnostics

a-Therapy Auger-e- Therapy B-Therapy PET (B?) SPECT (y)
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(=15 Radionuclides: broadening the network for
radiopharmaceutical application

Universities/cyclotron facilities Research reactor facilities
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(= #“Sc: “From-Bench-To-Bedside”

Target Preparation Proton Irradiation of Target Material

van der Meulen et al., Nucl. Med. Biol. (2015); BADIﬁ
Singh et al., Cancer Biother. (2017);

van der Meulen et al., Molecules (2020)

Radiolabelling and Imaging
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Chemical Separation and Processing
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(A= Separation of Sc from Ca
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van der Meulen et al., Nucl Med. Biol. (2015)
Domnanich et al., EINMMI Radiopharm. Chem. (2017)

van der Meulen et al. Molecules (2020) 43/44SC in NaCl/HCI

m (“Ca0), mg Molar Activity (DOTATOC)
m 25-30 90 min ~4 GBq Up to 25 MBg/nmol b | \-..
m 25-30 30 — 240 min 0.6 — 16 GBq Up to 25 MBg/nmol page 7
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Initial PSI Target Current PSI Target/ETH

van der Meulen et al., Nucl. Med. Biol. (2015); van der Meulen et al., Molecules (2020)

UniBe Target
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==

Target Preparation Proton Irradiation of Target Material

Domnanich et al. (2017); van der Meulen and Hasler (2019)

43Sc: A Proposed Improvement in Radiometal PET
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(A 438c:#4Sc at Various Energies
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= %4Cu: PET Radionuclide

=

Target Preparation Proton Irradiation of Target Material

RADI®#NUCLIDE
DEVELOPMENT

Chemical Separation and Processing
Van der Meulen et al. 2019; Farkas et al. 2016; Umbricht et al 2019.
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165Er: Potential Auger Therapy?

Target Preparation Proton Irradiation of Target Material
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Chemical Separation and Processing

Gracheva et al. 2018; Gracheva et al. 2019. Page 12
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Terbium radioisotopes: novel radionuclides for radiotheragnostics
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Gracheva et al., EJINMMI Radiopharmacy and Chemistry (2019).
Favaretto et al, EJINMMI Radiopharmacy and Chemistry (2021).
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Isotope and Muon Production using Advanced Cyclotron and Target technologies
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(= Radionuclide Development using Isotope Separation OnLine (ISOL)
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(= Vital Aspects of Radionuclide Development often overlooked

 Targetry use and optimization requires development!

» The resultant (dependant on choice of target) chemical separation requires development!
* Optimization of the production of a radionuclide (incl. GMP/registration) takes years...

« Multidisciplinary: physics, chemistry, engineering.
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= Conclusions and Outlook

PSI's HIPA facility is used extensively for the development of novel radionuclides.

Developments can be implemented (technology transfer) for use at a medical cyclotron facility.

Chemical separations can be upscaled.

Production development can lead to the desired radionuclide reaching a patient in a clinical setting.
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The Future of Nuclear Medicine in the EU

The PRISMAP consortium
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