
Accelerator Based Boron Neutron Capture Therapy  
in France

Daniel Santos  

Laboratoire de Physique Subatomique et de Cosmologie  

LPSC- Université Grenoble-Alpes ,CNRS/IN2P3 

 
 

LPSC :    J. Angot, M. Baylac, V. Ghetta,  J. Giraud, O. Guillaudin, J.F. Muraz, M. Ramdhane, P. Rubiolo,  
  D. Santos, G. Simpson, T. Thuillier 

IAB :   C. Aspord, L. Chaperot, J-L. Coll, V. Josserand, X. Le Guevel, L. Sancey 

CERMAV : R. Auzély,A. Szarpak, S. Ortega. 

SIMAP :   L. Davoust, S. Siedel 

TIMC-IMAG:  L. Desbat, R.Clakdoyle 

CEA-LDET:   E. Gros d’Aillon 

CEA- LCMI :  I. Texier, A. Hoang, S. Vignoud 

ILL :    U. Köster 

CHU - Grenoble : J. Balosso, C. Verry, J.Y. Giraud 

GANIL (Caen): G. Defrance, R. Ferdinand, J-M. Lagniel 



Tumors Treatments : limitations & BNCT 

• Standard Radiotherapies Limitations:  

 Radio and chimio resistance tumours                    
(ex. Glioblastome) 

 Non localized tumors (ex. multiple metastasis) 
(brain, liver,…) 
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BNCT -  Boron Neutron Capture Therapy  

BSH : sodium borocaptate  Na2 
10B12 H11 SH  

BPA : para-borophenylalanine C9 H12
10BNO4 

Contrast =T/H ~ 3-4 
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!   From 20 keV/A at 0.734 MeV/A 

!   5 mA H+, 5 mA D+, or 1 mA Q/A=1/3 

!   88.05 MHz, 4-‐vanes, > 99% transmission 
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First beam (0.734 MeV/A, 5 mA)  in December 2015 



Current status : 
Target material : Beryllium layer 
Backing material : Graphite  
Backing diameter : 1000 mm 
Thermal power dissipated : 30 kW 
Cooling of the backing material : radiation  mechanism 
Regeneration of target 

Production and regeneration 
of the 9Be layer 

Target for deuteron beam on 9Be layer   
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Simulation of a Beam Shape Assembly for the 9Be target  
(I. Ferrari, D.S  (LPSC,2016)) 



MIMAC-FastN 

  Directional Fast neutron spectrometer (10 keV – 600 MeV) 

See oral presentation given 
by Nadine Sauzet this morning 
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Physics (neutron detection and moderation, gamma 

detection, imagery)  

Biology and chemistry (Boron vectorization, in vitro, 
in ovo, in vivo experiments) 

Clinical ( treatment protocols for different tumors) 

Industrial ( participate in the demonstrator) 
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You are all welcome to participate in this challenge… 
Covering different domains: 
 


