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Outline

* Boron Neutron Capture Therapy
(BNCT)

* Role of Monte Carloin BNCT
e Cdl surviva measurements
* Dosimetry methods and results

* Problem: in vitro Nitrogen-14 dose
component




Principle of BNCT

o Administer tumour specific boron carrier
* Flood region with thermal neutrons

e Capture of thermal neutrons by boron,
yielding ‘Li nucleus and a particle

* Range of reaction products are comparable
with cell dmension (~10mm)




The Boron Capture Reaction
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Treatment Facilities Worldwide

Facility No. of | Tumours treated Dates
patients

Japan (various) >200 Numerous sites 1968 - present

Brookhaven, NY 54 Glioblasoma 1994 - 1999

MIT, Boston 28 Glioblastoma, 1996 - present
melanoma

Petten, the Netherlands | 26 Glioblastoma 1998- present

Espoo, Finland 34 Glioblastoma, Head | 1999 - present
and Neck

Studsvik, Sweden Glioblastoma 2001 - present

Pavia, Italy Liver metastases (ex | 2001
corpus)




Dose Components in BNCT

Incident in epithermal neutron beam: fast
neutrons, photons

Capture reactions occurring in tissue, most
significantly :

H +n, »“H+g(2.2 MeV)

1N + ny, - 14C + p (580 keV)

e |naddition, there will inevitably be some
boron in normal tissue
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