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Considerations around a (first) Research Reactor

• Build the legal and regulatory 
framework in the country

• Obtain operating experience with 
aim of supporting eventual nuclear 
power program

• Build overall technical capacity in 
the country

• National pride

• Isotope production

• Research possibilities with 
neutrons

• Public opposition

• Capital expense

• Fuel security (suppliers)

• Physical security

• High level nuclear waste

• Decommissioning expense
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Technical Meeting on non-spallation neutron 
production
• The output in 2021 was an IAEA report on 

CANS (the first one ever)

• The intent was to provide an overview of 
accelerator technologies, choices, costing, 
regulatory outlook etc.

• And to provide a document that can be 
cited during proposals for CANS.

https://www-pub.iaea.org/MTCD/publications/PDF/TE-1981web.pdf

A very few printed copies available



Neutron scattering sources

• Two example CDRs 
developed by  FZ Julich

• Local source for a 
university based around 
commercial 
electrostatic accelerator

• National neutron 
source to “replace” RR 
based around high-
current linac.



IAEA 
Databases
• Include CANS, BNCT, 

but also ion beam 
accelerators, 
synchrotrons

• Allied databases on 
food irradiators and 
fusion facilities, 
medical cyclotrons 
neutron scattering 
instruments.

• Please feed back any 
updates/corrections

https://nucleus.iaea.org/sites/accelerators/Pages/default.aspx



Boron Neutron Capture Therapy
• In 2001, IAEA published TECDOC-1223, “Current 

status of neutron capture therapy”

• RRs were the only neutron source strong 
enough for use. Fepi>5×108 cm-2s-1

• In 2001, accelerators got one paragraph in 300 
pages of TECDOC-1223.

• Almost all the RRs involved in clinical trials for 
BNCT in 2001 are now closed. 

• TECDOC-1223 remained a standard reference 
for the field but was in need of updating







BNCT: not a simple regulatory environment

• For clinical use, approval of the accelerator [medical device], a 
treatment planning system [software as a medical device], and a B-
containing pharmaceutical [new drug submission] are required.

• In Japan, approval route was of all three was via “SAKIGAKE”, similar 
to “Breakthrough therapy” [USA], “”Priority Medicines” [EU]

The first clinical application concerns treatment of unresectable recurrent head and neck tumors and is covered by 

Japanese national health insurance since June 1, 2020.

Accelerator + dose engine:
Sumitomo Heavy Industries

Pharmaceutical:
Stella Pharma

Treatment planning system:
RayStation

30 MeV cyclotron at Kansai BNCT Medical Center
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Treatment PositionImaging Position

Accelerator based BNCT: status in Finland 



Advances in Boron Neutron Capture Therapy

• The process leading to development of the TECDOC is outlined below

• As of today, we are fixing the last few small corrections before we 
begin the formal submission process.

CS 
Nov 2019

Outline the TM

Draft articles
for TECDOC

TM
March 2022

Community
review

Plan 
the TM

TM
July 2020

Presentations + 
outline TECDOC

Corrections Begin formal 
review + 
publication
process

Complete
manuscript

June
2022

CS 
Dec 2021

Review
with 
lead 
authors

Plan 
the TM









Neutron science facility at Seibersdorf



Neutron Science Facility at Seibersdorf

• Consists of a pair of neutron generators: 1 D-D and 1 D-T
• DD operational. DT being commissioned shortly
• Development of teaching curriculum underway

• Intended for demonstration and training of neutron based techniques
• Neutron activation analysis
• Prompt gamma analysis
• Delayed neutron analysis
• Neutron imaging
• Production of tracers


