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• Monoclonal antibody 
• Labelled with Beta emitting isotope

131I/90Y labelled antibody for NHL therapy

CD20 Rituximab
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131I/90Y labelled antibody for NHL therapy

British Journal of Cancer (2006) 94, 1770 – 1776  et J Nucl Med 2011; 52:896–900F. Buchegger et al

Treatment of indolent lymphoma with 131I-tositumomab 
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131I/90Y labelled antibody for NHL therapy

4 

Anticorps monoclonal  
(ibritumomab),  
associé à un radioisotope 
(yttrium-90) 

Cellule B 
(cellule cancéreuse) 

antigène CD20 

L’yttrium-90 se décompose en 
zirconium-90 stable, par 
l’émission des particules bêta 
riches en énergie (demi-vie: 
2.67 jours).  
 
La portée des rayons bêta de 
l’yttrium-90 dans le tissu est de  
5 mm au maximum. 
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• 177LU emits intermediate energy beta particles 
(133 KeV) 

• Beneficial in small sized tumors (tissue range 
2mm) 

• Concomitant gamma emission enables imaging 
with gamma cameras 

68GA/177LU DOTATOC in Neuroendocrine tumors 
(NET)

68GA177LU
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Peptide Receptor Radionuclide Therapy (PRRT)

• Phase II results in progressive midgut carcinoid 
showed Progression-Free Survival of more than 
44 months compared to the reported 14.6 
months of Novartis' Sandostatin® LAR  

• Lutathera® was shown to increase overall 
survival by between 3.5 and 6 years in 
comparison to current treatments, including 
chemotherapy.  

• It was also shown to significantly improve 
quality of life 

Lutathera®
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Prostate-Specific Membrane Antigen

• Type II membrane bound glycoprotein 
• Expressed in all forms of prostate tissue 
• Over-expressed in carcinoma 
• Also found in the neovasculature of most 

solid tumors
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Prostate-Specific Membrane Antigen
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Prostate-Specific Membrane Antigen

Glu-NH-CO-NH-Lys-(Ahx)-
[68Ga(HBED-CC)]  
Compared to 
 18F-Fluorocholine
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Prostate-Specific Membrane Antigen



MEDICIS - PROMED project
Prostate-Specific Membrane Antigen

WP3: Theranostic radiopharmaceuticals for imaging
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WP	    
No

Work	   
Package	   
Title

Activity	   
Type

Lead	  
Partici
pant	   
No

Lead	   
Participant	   
Short	   
Name

Start	   
Mon
th

End	    
mo
nth

ESRs	   
involve	    
ment

1 Mass	  separation	  of	  innovative	  medical	  isotopes	  using	  
CERN-‐MEDICIS

Research 3 JOGU 4 48 2,4,5,7,10

2 11Carbon	  PET-‐aided	  hadron	  therapy Research 6 CNAO 4 48 3,9,11	  +	  CH1,4

3 Theranostic	  radiopharmaceuticals	  for	  imaging/
treatment	  of	  ovarian	  cancers

Research 4 AAA 4 48 1,6,8	  +	  CH2,3

4 Training Training 1 CERN 4 48 1-‐11	  +CH1-‐4

5 Management Management 1 CERN 1 48 N/A

6 Communication Communication 5 C2TN 6 48 1-‐11	  +CH1-‐4
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Training Knowledge	  gained Institution WP 	  

Mass	  separators
isotope	  mass	  separation	  
isotope	  production	  targets	  and	  ion	  sources	  
Hands-‐on	  training	  

Isolde,	  CERN 1,2 	  

Materials	  and	  radiation
2D	  materials	  
Graphene	  	  
Material	  performance	  and	  degradation

Materials	  for	  demanding	  
environments	  
New	  CDT	  school/	  Univ.	  

1,2 	  

Fluka	  Monte-‐Carlo	  Code
Multiple	  particle	  tracking	  code	  
Radiation	  protection	  
Hadron	  therapy	  treatment	  planning	  
Shielding	  and	  operational	  safety

INFN,	  CERN 1,2,3 	  

Radiobiology Biological	  radiation	  dose-‐response	  curve	  
DNA	  damage	  and	  repair

Univ.	  Pavia,	  CNAO 2,3 	  

High	  power	  Lasers
Laser	  spectroscopy	  
Atomic	  transitions	  
Laser	  ionization

JOGU 1,3 	  

5f	  intermetallic	  phase	  diagram
Inorganic	  synthesis	  of	  intermetallic	  alloys	  
Handling	  of	  actinide	  materials	  
Characterization	  techniques

C2TN-‐IST 1 	  

Molecular	  oncology
Molecular	  biology	  of	  normal	  and	  cancer	  cells	  
Hallmarks	  of	  cancer	  
Development	  of	  anti-‐cancer	  drugs

EPFL-‐ISREC 2,	  3 	  

Radiopharmaceuticals	  synthesis
Solid	  phase	  peptide	  synthesis	  principles	  
Chelators	  for	  radiometals	  
Automated	  modules

C2TN-‐IST 2,3
	  

Radioisotope	  production
Production	  cross-‐sections	  
Energy	  deposition	  
Isotope	  separation	  and	  target	  reprocessing

ARRONAX 1,2 	  

Nuclear	  spectroscopy
Properties	  of	  exotic	  nuclei	  
Optical	  techniques	  
Combining	  atomic	  traps	  and	  lasers	  

	  

KUL 1,2,3 	  

Ionization	  in	  plasma
Classification	  of	  plasmas	  
Atomic	  phenomena	  
Experimental	  characterization

EPFL 1 	  

Robotics	  and	  automation
Process	  definition	  
Programed	  vs	  remote	  controlled	  
Practical	  cases

EPFL 1,2,3 	  

CERN	  Accelerator	  School
Basic	  physics	  of	  accelerators	  
Accelerator	  components	  
Practical	  cases

CERN 1,2,3 	  

Nuclear	  engineering
Basics	  of	  materials	  for	  nuclear	  environments	  
Radiation	  damage	  
Heat	  power	  dissipation

Univ.	  Manchester 1,2 	  

Functional	  imaging Principle	  of	  PET-‐SPECT	  imaging	  
Image	  treatment	  softwares

HUG/CHUV 2,3 	  
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Affiliation Project	  &	  secondment

ESR1 CERN Molecular	  break	  up	  
Lemer	  Pax	  –	  5	  m	  –	  Industrial	  Magnet	  design

ESR6 AAA Industrial	  production	  of	  therapy	  isotope	  using	  mass	  separation	  	  
CERN-‐MEDICIS	  –	  6m	  –	  Sc	  mass	  separated	  beams

ESR8 C2TN Multifunctional	  161Tb	  complexes	  for	  cell	  DNA	  targeting	  
CHUV	  –	  2m	  –mPET	  of	  ovarian	  cancers	  in	  mice	  
EPFL	  –	  8m	  –	  fluorescent	  /	  radioligand	  synthesis

ESRCH2 CHUV Preclinical	  imaging	  and	  animal	  models	  –	  Clinical	  translation	  
EPFL	  –	  3m	  –	  tests	  on	  pancreatic	  cancer	  in	  mice

ESRCH3 HUG New	  robot	  assisted	  instruments	  and	  delivery	  methods	  for	  brachytherapy	  
C2TN	  –	  3m	  –	  brachytherapy	  in	  small	  animals
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Affiliation Deliverables

ESR1 CERN D3.2	  Laser	  molecular	  break-‐up	  in	  RFQ	  cooler	  for	  beam	  purification	  –	  M30

ESR6 AAA D3.3	  Cyclotron	  production	  and	  mass-‐separation	  of	  

ESR8 C2TN D3.1	  Cell-‐nucleus	  targeting	  with	  bioligands	  for	  Auger-‐therapy	  –	  M36

ESRCH2 CHUV D3.CH1	  Preclinical	  Imaging	  and	  Animal	  Models	  –	  Clinical	  Translation	  on	  ovarian	  cancer	  –	  M36

ESRCH3 HUG D3.CH2	  New	  robot-‐assisted	  instruments	  and	  delivery	  methods	  for	  brachytherapy	  –	  M32
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152Tb-NOGADA-NT

Highly ionizing particle and low penetration depth

149Tb-NOGADA-NT
2x p+ 
2x n°

γ

γ

e+

e-

Targeted Radionuclide Therapy 
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Infrastructure, labs, facilities
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BATLAB (HUG) Campus Biotech



Thank you !


