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Outline
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• Radionuclides production: traditional methods

• ISOL technique for radionuclides production: the ISOLPHARM project

• ISOLPHARM_Ag: a case study

• Other ISOL-based radionuclide production facilities
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Radiopharmaceuticals
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Radionuclides production method
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Courtesy of M.A. Synowiecki
M.A. Synowiecki, L.R. Perk, J.F.W. Nijsen, EJNMMI 
Radiopharmacy and Chemistry (2018) 3:3

Accelerators for medical radionuclide production
Cyclotrons

- Most used accelerators
- Compact designs
- Long commercial experience
- Natural limitation in beam current
- (Usually) low energy proton beams are ok

Linacs

- Ion linacs
- More competitive for a and heavier projectiles, and high currents
- Electron linacs (photoneutron-photoproton reactions)
- (Sc isotopes from titanium based targets)

Others

- Tandem
- Laser (laser-plasma) acceleration
- Neutron sources driven by accelerators

U. Koster, M.C. Cantone, Radioisotope Production in F. Azaiez, A. Bracco, J. Dobeš, A. Jokinen,
G.E. Körner, A. Maj, A. Murphy, P. Van Duppen (eds.), Nuclear Physics for Medicine, NUPECC 2014 

V. Starovoitova et al., Applied Radiation and Isotopes 85 (2014) 39–44
Y. Nagai, Physics Procedia 66 ( 2015) 370 – 375
M. Mamtimin et al., Applied Radiation and Isotopes 102 (2015) 1-4
K. Minegishi et al., Applied Radiation and Isotopes 116 (2016) 8-12
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Radionuclides production: cyclotrons
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Courtesy of M.A. Synowiecki
M.A. Synowiecki, L.R. Perk, J.F.W. Nijsen, EJNMMI Radiopharmacy and 
Chemistry (2018) 3:3

Data taken from:
- Goethals PE, Zimmermann RG. Cyclotrons used in Nuclear Medicine 

World Market Report & Directory. 2015th ed; 2015.
- IAEA, Cyclotron Produced Radionuclides: Principles and Practice. 

Technical report series no.465. Vienna: International Atomic Energy 
Agency; 2008.
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The SPES project at LNL
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See presentations by M. Comunian and C. Baltador
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The ISOLPHARM project at LNL
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The ISOLPHARM project at LNL
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The ISOLPHARM project at LNL
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Commissioning completed
by the LNL cyclotron group
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The ISOLPHARM project at LNL
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The ISOLPHARM project at LNL
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The ISOLPHARM_Ag project

HIAT 2018 – Lanzhou, 22nd-26th October 2018



22Stefano Corradetti

The ISOLPHARM_Ag project

HIAT 2018 – Lanzhou, 22nd-26th October 2018



23Stefano Corradetti

The ISOLPHARM_Ag project

HIAT 2018 – Lanzhou, 22nd-26th October 2018



24Stefano Corradetti

The ISOLPHARM_Ag project
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The ISOLPHARM network
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Radionuclides production in ISOL-related facilities
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CERN-MEDICIS

Courtesy of T. Stora,
MEDICIS Project Coordinator



27Stefano Corradetti

Radionuclides production in ISOL-related facilities

HIAT 2018 – Lanzhou, 22nd-26th October 2018

CERN-MEDICIS

Courtesy of T. Stora,
MEDICIS Project Coordinator
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Radionuclides production in ISOL-related facilities
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Courtesy of L. Popescu,
ISOL@MYRRHA




