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Our group is developing a method for quantitative analysis of 10B for Boron Neutron Capture 

Therapy (BNCT) pharmacokinetic evaluation.  

The BNCT is based on following nuclear reaction:  
10B + n → α (1.47MeV) + Li (0.84MeV) + γ (0.48MeV) 

The 10B atoms located in cancer cells, capture thermal neutrons (~40 keV) and release α-particles 

and 7Li nuclei associated with -rays. The reaction products are intended to destroy the cancer cells. 

The principle of BNCT is illustrated in Fig. 1.  

The conventional methods to provide pure thermal neutron flux are based on nuclear reactor or 

accelerator-based neutron source, which generate typically source intensities of 1013 and 1011 n/s 

cm2, respectively. The evaluation of reaction efficiency relies on measurement of emitted -rays.  

The technique being developed by our group uses an Inertial Electrostatic Confinement 

(IEC) fusion device as a neutron generator (the flux of 3*107 n/s cm2) and a Tensioned Metastable 

Fluid Detector (TMFD) as 

a detector of reaction 

products [2], [3]. The 10B 

is added to the fluid of the 

TMFD. The exposure to 

the thermal neutron beam  

generated by the IEC 

device causes the neutron 

capture reaction  by 10B. 

This reaction is evaluated by detection of alpha particles by the TMFD. The corresponding MCNP 

simulation was used to estimate the performance and to determine the configuration of moderators 

to achieve required neutron energy. The simulations give promising results.  

In this workshop, the principle of this evaluation technique and perspectives based on 

MCNP simulation will be presented. 
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Fig.1 The principle of BNCT [1]. 


