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Plan realizacji projektu ,,Neutrony H2”

e Zawarcie konsorcjum NCBJ-AGH-PW i I

L\ V‘.l 114
e Przygotowanie raportu bezpieczenstwa : N\
e Uzyskanie pozwolen PAA Mechatroniki A G H

Etap 2 e Remont pomieszczen H1/H2
e Montaz kanatu posredniego
(2015 r-) * Instalacja makiety konwertera

e System sterowania i OR
e Wyprowadzenie wigzki
e Pomiary dozymetryczne

Etap 3

(2016 1))

Wykorzystanie
(2017 r.)
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Wstepny program badawcz

Badania zwigzkow boru

Szkoleniowe terapii BNCT

Planowanie terapii

Fantomy ciata

Hodowle komérkowe
Pasozyty m.in. nicienie
Rosliny /uprawy/zboza

Myszy transgeniczne

Transmutacja

Przyrzady dozymetryczne

Elektronika

Dziata sztuki i archeologia

Materiaty ostonne
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Lp. Cztonek komitetu Afiliacja
- Kierownik Pracowni Dozymetrii Promieniowania Mieszanego

2 Prof. Krzysztof Wieteska Dyrektor NCBJ ds. ds. Infrastruktury Badawczej
3 Mgr inz. Grzegorz Krzysztoszek Dyrektor reaktora MARIA

4 Dr hab. Krzysztof Kurek Sekretarz naukowy NCBJ

5 Dr Krzysztof Pytel Reaktor MARIA

6 Prof. Natalia Golnik PW — Wydziat Mechatroniki

7 (nauki medyczne i biologiczne) AGH

8 (nauki fizyczne) AGH

9 (medycy) Warszawski Uniwersytet Medyczny

10 (medycy) Centrum Onkologii

Zawarcie konsorcjum w czerwcu 2014
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Tsukuba-sogotokku w Japonii
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Terapia borowo-neutronowa




NEUTREINYH2

Sprawdzone w leczeniu:

 Glejaki wielopostaciowe

* Nawracajgce nowotwory szyi i karku
 Nowotwory okreznicy

 Czerniak ztosliwy
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Badania kliniczne:
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Alternatywa dla innych rodzajow terapii R{g{
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Tsukuba-sogotokku w Japonii
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NEUTREINYH2

BNCT w 2016 w szpitalach...

Neutron generator

Patient

Linear accelerator

Accelerated proton beams from the linear accelerator react with beryllium in the neutron generator and emit
neutrons. The low-energy neutrons are irradiated at the malignancy.
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Neutron
Generator

ccelerator
Room
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Location

Active
period

Patients

Clinical
status

Clinical
Studies

Indication

Energy

Research
area

Treatment
planning

JP, Kumatori
(KURRI)

-2008,
since 2010

GBM, lung,
liver

Thermal to
epithermal

Accelerator

SERA

W
Hsinchu

epithrermal

clinical

AR, Bariloche

RA-6
2009: 1 MW
> 1 MW expecled

2003-2007
2014-

M

hyper-thermal

ex-vivo
irradiation,
imaging

CZ, Rez

LVR-15 10
MW

-2002

GBM

epithermal

biological

Fl,
Otaniemi/Espoo

FiR-1
250 kW

1998 -2011

H&N, Glioma
Meningioma

epithermal

clinical

IT, Pavia

2001-2003

Liver

thermal

ex-vivo
irradiation

MCNP (7}

JP, Tsukuba/
Ibaraki (JAEA)

- 2011

H&N, GBM
M

Thermal,
epithermal

JCDS

NL, Petten

-2005 (?)

GBM

epithermal

SE, Studsvik

- 2005

GBM

Stan obecny...

gpithermal




NEUTREINYH2

Reaktor MARIA w Swierku - samofinasujgcy! %
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H4 H5 H6

H3

H7
H2

AH3 H8-135cm
H7- 115 cm
H4, HS, H6 - 95 cm

H2 HI HS

1. control rod drive mechanism 8. beam tube shutter

2. mounting plate 9. fuel channel

3. ionization chamber channel 10. ionization chambers shield

4. ionization chamber drive mechanism 11. core and support structure

5. fuel and loop channels support plate 12. core and reflector support plate
6. plate support console 13. reflector blocks

7. horizontal beam tube shutter drive mechanism 14. beam tube compensator joint
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Usuniecie starej aparatury i remont pomieszczen
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NEUTREINYH2

BASEN REAKTORA

OSLONA BIOLOGICZNA REAKTORA POMIESZCZENIE TERAPEUTYCZNE (05)

Otwor kolimacyjny

Filtr / moderator
Reflektor reaktora

Reflektor grafitowy

Konwerter uranowy

Torowisko

i Kesony powietrzne Kompensator

Otwor ¢600 kanatu poziomego H2
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elolyest Uazpd
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Kanat H2 reaktora MARIA
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2. Instalacja konwertera Q‘
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Konwerter z pretami EK-10 Q‘
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Kanat posredni
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Kanat posredni
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Filtr / moderator
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Proton, Carbon

Kompletna technologia

N

Reaktovry jadrowe

Czas

Przyszto

TN 4

SC
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NEUTREINYH2

Bor do terapii BNCT:

Bor (tac. borum): pierwiastek z Ill grupy uktadu
okresowego. Wtasciwosci chemiczne podobne do
krzemu i wegla

Trwate izotopy: 1°B (19%), 1B (81%)

Wystepuje w mineratach boraks, kernit,
kolemanit.

Bor w organizmie cztowieka jest
niezbedny do prawidtowej
gospodarki wapniowej

Razem z wapniem, magnezem i witaming D
reguluje metabolizm, wzrost i rozwoj tkanki
kostnej. W duzych stezeniach jest toksyczny.
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neutron capture on boron nucleus (a and ’Li)
gamma (beam contamination and neutron capture on H)
fast neutrons

protons comming from capture of thermal neutrons on
nitrogen — reaction “N(n,p)C
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Dawki...
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Beam monitoring

Total
absorbed
dose

Beam characterisation
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Neutron fluence @,
+ calculating codes

(MCNP)

[N

Fission chamber

G-M
counter
GM; GM,

Activation
detectors

AM

Semiconductor
detectors
PN

TE/TE
loniz. chamber
TE

loniz. chamber
MA

How to deal?

TLD
detectors




Beam monitoring

Beam characterisation

dose

Tissue
equivalent
chamber
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equivalent
chamber

Improvements
of methods

Tissue > Total dose
——> Quality factor

New methods

Total N

|

Tissue equivalent chamber

Two detector method
Recombination
Microdosimetric method
RMM

Chamber
filled with

BF;

Method RMM

Chamber
Filled with

|\|2
Method RMM

Recombination chambers
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RMM - unique method Q‘
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Beam monitoring

Tissue > Total dose

equivalent

chamber | > Quality factor

Improvements New methods

of methods

OMOME

Beam characterisation

Total
Absorbed DT —
dose
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Tissue
equivalent
chamber

Tissue equivalent chamber

Two detector method
Recombination
Microdosimetric method
RMM

Chamber
filled with

BF;

Method RMM

Tested in April 2013

Chamber
Filled with

N2
Method RMM




Beam monitoring

Tissue > Total dose

equivalent

chamber | > Quality factor

_ _ Improvements
New methods
Beam characterisation of methods

Total
dose
Chamber Chamber

Tissue equivalent chamber . \
filled with Filled with

Two detector method BF; N,
- Recombination Method RMM | NIV GrE R
Microdosimetric method
RMM

Tissue
equivalent
chamber
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Under test now!
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