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The Philosophy behind 
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Experiment 
Hall 

Class A work sector 

Up to 50% of 
total CERN 
proton are 
delivered to 
ISOLDE 

The On-Line Isotope Mass Separator ISOLDE is a facility dedicated to the production of a 
large variety of radioactive ion beams for a great number of different experiments, e.g. in 
the field of nuclear and atomic physics, solid-state physics, life sciences and material 
science 
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The ISOLDE facility 

(in 2011) 

Cryo for REX 

TSR 

(courtesy M. Kowalska) 

Bld 508 
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Full MEDICIS principle 
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• Scope : Life sciences, Medicine 
• Innovative protocols (Surgery/brachytherapy/combination) 
• Innovative isotopes for imaging and treatment 

 
 
 
 
 

• Studies on cells, animals (« preclinical ») 
possibly extended to clinical phases  
(needs upgrades, but this can be reached) 
 

The Philosophy 

Field of 
Application 

Radiation Chemical elements Half lives 

PET β+ Alkaline earth 
Halogen 
Lanthanide 
Transition metals 
… 

10’s min. 
Hours 
Days 
Months 

SPECT γ 

TAT α 

Beta therapy β- 

Auger therapy e- 
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The Project 
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Planning proposal* 
*subject to modification… 

  Construction 2013-2015 

PHASE I  Commissioning : No beam end 2015 

PHASE II  Commissioning with beam and light targets to gain operational experience 2016 

PHASE II B  Isotope production with light targets mid 2016 

PHASE III  Extending to heavy targets up to Tantalum  end 2016 

PHASE IV  Collection of short lived alpha emitters (e.g. 149Tb) 2017 

PHASE IVB  Operation with Lasers   

PHASE V  Operation with Uranium targets/possible proton beam upgrade 2018 
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MEDICIS’ team @CERN:  
 
T. Stora (MEDICIS), S. Marzari (Building), R. Catherall (HIE-DS coord), A.P. Bernardes 
(g-al safety),K. Kershaw (remote systems), Z. Lawson (KT aspects) 
 
M. Vagnoni (RCS), R. Augusto (Fluka), A. Polato (Ventilation, cooling), E. Perez-Duenas 
(Bld), V. Barozier (Integration), R. Necca (EL), J.L. Grenard (Robot),  M. Stachura (Bio 
R&D), J. Vollaire (RP), A. Dorsival (RP), F. Loprete (doors), Y. Martinez (isotope 
separator), tbcont’d 

Team overview 
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A new office for biomedical 
applications at CERN 

Kick-off meeting 22 Nov 2013 
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Some Progress(es) 
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3D Building layout and 
integration 

(Empty) 
Laser barack 

Positive safety review in summer 2013 
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Civil Engineering has started 

Have you ever made your own 
garden shed ? 
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The Rail Conveyer System 
and Kuka Robot 

Tested for 5 years of operation 
during the CERN open days 
last September 
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Medical 
 

Application 

Isotope 
half-
life 

Parent 
isotope 
beam 

Target 
- 

Ion source 

ISOLDE† 

RIB 

εext** 
 (%) 

CERN-MEDICIS† CERN-MEDICIS 2GeV 6µA 

Comments 
In-target 

In-target 

ActivityEOB  
(Bq) 

Extracted 
Activity 

EOB (Bq) 

Possible 
gain  

εext (%) 

 
In-target 

Activity EOB/ 
Extracted Activity 

EOB (Bq) 

Production 
rate (pps) 

ActivityEOB  
(Bq) 

β- therapy/ 
CT/dosimetry 

213Bi 
45.6m 

225Ac UCX-Re 1.5E9* 7.2E8 
221Fr 

10 
2.8E8 2.8E7 50 8.4E8 4.2E8 

Only mass 
separation 

,β therapy 
212Bi 
60.6m 

224Ac UCX-Re 1.5E9* 1.4E9 
220Fr  

10 
1.7E9 1.7E8 50 5.1E9 2.5E9 

Only mass 
separation 

β therapy 
177Lu 
6.7d 

177Lu 
RILIS/VD 

Ta-Re/ 
Re-VD5 3.3E9 7.4E8 

177Lu 
1 

6.4E8 6.4E6 20 8.3E8 1.7E8 
Chemical 

purification  

ger therapy 
166Yb 
56.7h 

166Yb Ta-Re 1.4E10 5.4E10 
166Yb 

5 
4.1E10 2.1E9 20 5.4E10 1.1E10 Chemical 

purification 

β therapy 
166Ho 
25.8h 

166Ho Ta-Re 1.4E7 1.2E7 
166Ho 

5 
9.6E6 4.8E5 20 2.9E7 6.0E6 

Chemical 
purification 

Auger therapy 
161Tb 
6.9d 

161Tb UCX-Re 2.1E7 2.7E7 
161Tb 

5 
1.9E7 9.5E5 20 2.7E7 5.4E6 Chemical 

purification 

β- therapy 
156Tb 
5.35d 

156Tb Ta-Re 2.5E8 8.9E7 
156Tb 

1 
5.5E7 5.5E5 20 6.3E7 1.3E7 

Chemical 
purification 

SPECT 
155Tb 
5.33d 

155Dy/ 
Tb 

Ta-Re 
3.2E9/ 
7.4E8 7.9E9 

155Dy 
1 

5.3E9 5.3E7 20 3.4E9 6.8E8 RILIS Dy 

β therapy 
153Sm 
46.8h 

153Sm UCX-Re 1.5E8 2.2E9 
153Sm 

5 
2.8E9 1.4E8 20 5.2E9 1.0E9 

Chemical 
purification 

PET/CT 
152Tb 
17.5h 

152Dy/ 
Tb 

Ta-Re 
1.3E10/ 
3.3E9 5.6E10 

152Dy 
1 

3.7E10 3.7E8 20 1.1E11 2.2E10 RILIS Dy 

α therapy 
149Tb 
4.1h 

149Tb Ta-Re 1.1E10 6.0E10 
149Tb 

1 
3.8E10 3.8E8 20 1.2E11 2.4E10 Chemical 

purification 

 
  

 
 

     
 

     
 

 

   
 

     
 

     
  

 

  
 

     
 

     
  

 

   
 

 
 

   
 

     
 

 

  
 

 
 

 
   

 
      

 

  
 

 
 

 
   

 
     

 
 

  
 

 
 

 
   

 
      

 

   
 

     
 

     
 

 

  
 

 
 

    
 

     
 

 

   
 

 
 

 
   

 
     

  
 

   
 

     
 

      

  
 

     
 

      

  
 

 
 

   
 

       
 

 

Some yield estimates 
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40Pr-PET/ 
ger therapy 

140Nd 
3.4d 

140Nd Ta-Re 1.8E9 2.0E10 
140Nd 

5 
1.2E10 6.0E8 20 2.0E10 4.0E9 

Chemical 
purification 

β- therapy 
89Sr 

50.5d 
89Sr UCX-Re 1.2E10 2.3E9 

89Sr 
5 

2.0E9 1.0E8 20 2.7E9 5.4E8 
Only mass 
searation 

PET 
82Sr 

25.5d 
82Sr UCX-Re 3.6E10 4.6E9 

82Sr 
5 

1.7E9 8.5E7 20 2.0E9 4.0E8 
Only mass 
separation 

β- therapy 
77As 
38.8h 

77As 
UCX-

VD5 
5.7E9 1.1E10 

77As 
5 

5.8E9 2.9E8 20 9.4E9 1.4E9 
Chemical 

purification 

PET 
74As 
17.8d 

74As 
Y2O3 

-VD5 
6.5E9 1.2E9 

74As 
5 

3.8E8 1.9E7 20 4.5E8 9.0E7 Chemical 
purif 

PET 
72As 
26.0d 

72As 
Y2O3 

-VD5 
1.6E10 2.8E10 

72As 
5 

9.1E9 4.6E8 20 1.5E10 3.0E9 
Chemical 

purification 

PET 
71As 
65.3h 

71As 
Y2O3 

-VD5 
1.8E10 1.8E10 

71As 
5 

5.9E9 3.0E8 20 8.0E9 1.6E9 Chemical 
purification 

β therapy 
67Cu 
61.9h 

67Cu UCX-Re 2.7E9 3.4E9 
67Cu 

7 
1.5E9 1.1E8 20 2.7E9 5.4E8 

Chemical 
purification 

PET 
64Cu 
12.7h 

64Cu 
Y2O3 

-VD5 1.1E10 2.3E10 
64Cu 

5 
7.1E9 3.6E8 20 2.1E10 3.6E9 

Chemical 
purification 

T, dosimetry 
61Cu 
3.3h 

61Cu 
Y2O3 

-VD5 
7.7E9 1.7E10 

61Cu 
5 

5.1E9 2.6E8 20 2.1E10 4.0E9 
Only mass 
separation 

β therapy 
47Sc 
3.4d 

47Sc Ti 6.4E10 5.0E10 
47Sc 

5 
4.2E10 2.1E9 20 5.9E10 1.2E10 Evaporation 

PET 
44Sc 
4.0h 

44Sc Ti 4.4E10 6.6E10 
44Sc 
6.4 

5.7E10 2.9E9 20 1.6E11 3.2E10 Evaporation 

PET 
11C 

20.3m 
11CO 

NaF-LiF-

VD5◊ 
- - - 

15 
- 1.4E9 - - 4.2E9 Only mass 

separation 
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The Scientific case 
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Dr. Forni (Clin. Carouge, Geneve) 

 
Prof. Morel, Prof. Buehler, Prof. Y. Seimbille, Prof. Ratib (HCUGE, Geneve) 

 
Prof. D. Hanahan (ISREC, EPFL, Lausanne) 

 
Prof. F. Buchegger, Prof. J. Prior (CHUV, Lausanne) 

 
Prof M. Huyse, prof. P. van Duppen (KUL, Univ. Leuven) 

 
Prof. S. Lahiri (SINP, Kolkata) 

 
Prof. I. dos Santos (CT2N, Lisbon) 

 
Prof. E. Piperkova (Nucl. Medicine, Sofia) 

 
… 
 

External partners 

http://www.hug-ge.ch/index.html
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Brachytherapy 

Protocols 
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Prof D. Hanahan, Swiss Inst. For Exper. Cancer Research 

Translational approach 
Cited >5000 times since 2011 (previous article cited 17000 times) 
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• Peptide analog that specifically binds to prostate 
cancer tissues 

• Batch collected at ISOLDE and exported to CHUV 
• Tests on mice already showed better biodistribution 

(less toxicity to healthy tissues) than same peptide + 
68Ga 
 Candidate for next therapeutic trials with 
149Tb/161Tb 

Bombesin analog from 
Bombina bombina 

Test experiment 

(A. Gottberg, K. Johnston, RP, GS) 

152Tb 
From 
ISOLDE 

Prostate 
Cancer 
cells 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=iVWcHYP-EnCFxM&tbnid=kx1xVdP8QmJy1M:&ved=0CAUQjRw&url=http://pipeline.corante.com/archives/2013/11/01/just_build_the_thing.php&ei=EM-TUrmWJJHAswbksoHoDQ&bvm=bv.57127890,d.ZGU&psig=AFQjCNFE6d9Mkr6XLxcw71rtG9v0410iQw&ust=1385504881551817
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New ideas 

Critical mass 

The (un)expected breakthrough 

Thank you ! 

Yearly MEDICIS collaboration meetings/lectures 
has just found a generous sponsor: 

The first one will be organized in summer 2014 
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