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Progress in cancer treatment



How can one treat such patients?



Learning from history



The principle of targeted therapies



Multidisciplinary collaboration
to fight cancer
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177Lu-radioligand therapy 
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ILL Instruments



The ILL Reactor

51018 neutrons/s 

generated at 57 MW



The highest neutron flux in Western Europe

1.5·1015 n.cm-2s-1



Indirect production of no-carrier-added 177Lu
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Specific activity  theoretical

Yield depends on  and 
Estimate for 100% enriched 176Yb; 

depends in reality also on neutron spectrum, self shielding, etc.

High neutron flux is a very strong competitive advantage !



Production of radioisotopes in 2005

The diameter of the white circles is proportional to 

the thermal neutron flux in the irradiation positions.



Production of radioisotopes in 2030

The diameter of the white circles is proportional to 

the thermal neutron flux in the irradiation positions.



Production of radioisotopes in 2030

high flux reactor

70 MeV p cyclo.

40 MeV d LINAC

MEDICIS-CERN
224Ra/212Pb

The diameter of the white circles is proportional to 

the thermal neutron flux in the irradiation positions.



The “gold standard”

for radionuclide 

therapy 2019: 
1611 scientific users coming to ILL for experiments
> 4000 patients supplied with 177Lu from ILL



Collaboration with Isotope Technologies Munich

2009: first 176Yb irradiations for ITM who were developing n.c.a. 177Lu

2016: ITM receives marketing authorization for EndolucinBeta (n.c.a. 177Lu)

Since: production ramp-up to follow exponential rise in demand

Today: itm is daily delivering 177Lu world-wide

n.c.a. 177Lu from itm is the main ingredient of pluvicto (Novartis)



New automated irradiation system for V4



A great model: the US DOE Isotope Program

National Labs + Universities

Reactors + Accelerators + Radiochemical Labs + Mass Separators



PRISMAP: towards a European Isotope Center

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 101008571 (PRISMAP).



Workflow in the PRISMAP project

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 101008571 (PRISMAP).



PRISMAP WP2 – TNA2 Facilities
High flux reactor / SINQ

Cyclotron (p, d, 4He)

Spallation + Mass Separation

Generators (225Ac, 213Bi)

Radiochemical separation


