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f tumor cell

I tumor cell

I tumor cell

Schematic comparison of different radiotherapies. Clockwise from upper left. Example of an invading low grade malignancy
(astrocytoma) (200 X)
CONVENTIONAL RADIOTHERAPY, X-RAY, GAMMA-RAY, FAST NEUTRON, ETC. Both malignant and normal cells
are affected equally. Cannot kill radioresistant tumor cells.
RADIOISOTOPE IMPLANTATION OR HEAVY PARTICLE RADIATION WITH BRAGG PEAK (proton, pi-meson)
Normal cel ls cannot escape totally. Can kill radioresistant c e l l s . But cannot l>e applied to cr i t ical a r e a s l ike bra in stem
which harbors infiltrative tumor cells of low grade malignancy (grade 1—11).
BORON-NEUTRON CAPTURE THERAPY Only malignant cells are affected. Most selective and hence can be curative.
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therapeutic /
effectiveness

4 6 8
Dose (arb. units)

12

Safety and efficacy of radiotherapy are interdependent For the dose
response of healthy tissue, a sigmoid curve is usually obtained. Also for tumor
control, a sigmoid dose response curve is obtained. Because of factors such as
number of cycling cells and the varying sizes of tumors, this curve tends to be
less steep. Here, tumor response requires smaller doses than response of healthy
tissue. The difference of the two curves would give some indication of the
therapeutic effectiveness.

BSH4 BPA

BPA71-

H (033), N (0.075: a, l.&p), Cl (33), Na (0.53). C (0.0034), O (0.0027)
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H1 + n - > D + r

N14 + n - > C14 + p - > N14 + fi
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#•§• 41«|-^ S. RBE

R B E #

-8- RBE^I ^ ^ B S H ^ BPA

(CF: compound

3-1.

• f -4 :^ tiV-g-ofl t j ) $ RBEfe BSH°fl tf{i

•S-fr rad/^Vcm2

N14 (n,p) 0.288

H(n, 7) 0.619

7lEf 0.0667
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Cb = B1 0

(rad a ^ RBEXrad),
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4. #44!£- l*>
44

15 cm

44
15 cm el^«flAi^ Qv}v]7\ # ^

4 *

^-4 (30 mb) ^ ^ ^ ^ ^ 9^ b°14

4-54

44 ^ I f ^ l - BNCT

-15-



4-1. Hitachi Training Reactor (HTR, 100 kW, Kawasaki city)^ BNCT
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Fig. XVI-2. Irradiation room of HTR
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4-2. Musashi Reactor (TRIGA-II, 100 BNCT

Polyethylene • _• ̂  •.

• • ' ••*. •_• . V —

Internal Cavity
• (40X40X25 cm3)

Reactor Tank Heavy Concrete

Fig. XVI-6. Cavity in thermal column of Musashi Reactor

Graphite

Graphite

LiF tile

> 1.3X10* n/cmJsec
25R/hr(0.51%)

Graphite

Fig. XVI-7. Thermal neutron port of Musashi Reactor
(Taken from Aizawa, Nozaki and Kanda et al)
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4-3. Hi t tfl*}- KUR (5 MW)3 BNCT

Shield

exposure rail

Figure 1. Vertical cross section of Heavy Water Facility of the KUR
and its exposure equipment

*LiF containing ptattic (5*)

HfO

v poljrethylene cone colllutor

Figure 2. A polyethylene cone colllnator and a phantosi for experiaenta
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4-5. KUR BNCT

1OC

10"

10"

10-r

10

To t a I G a m m a - ray

D o s t R a t e

S e c o n d a r y G a m m a - r a y

D o s e R a t e

P r i m a r y G a m m a - r a y

D o s e R a t e

0 5 10 15 20 25 30 35
T h i c k n e s s of B i s m u t h L a y e r (cm)

Figure 1 C o m p o n e n t s of gamma dose at
the mid point of the bismuth
for v a r y i n g thickness of the
b i smut h Iayer•

OS >

e ~

i 10-

Thermal N e u t r o n Flux
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27

Figure 4 T h e r m a l neutron and the ratio of gamma-ray dose rate
to thermal neutron flux at the bismuth surface for
v a r y i n g bismuth thickness-
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Irradiation Point g

Figure 1. BMRR with epithermal-neutron g
beam installed.



4-7. LVR-15^1 BNCT

30 cm Aluminum
(18 cm diameter)'

14 cm Sulfur

14 o n Bismuth

20 » 17 » 14 cm EUirxoidal .
Wtler Phantom in Position "B-1'

S- 37 cm Al/U Shot
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0.02 cm Cadmium

I Lead
lUismulh

( 3 Water
j g Biimulh Shot

Heavy ConcnstcQ Aluminum
• SulfurISieel

A1AJ Shot (1300 ppm)
QGnptmc

Figure 1. Cross section of ihc current M-055 epithermal neutron beam filter at MITR-FI

Fig.3 The LVR-15 epithermal beam configuration,
elevation view
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4-8. Petten BNCT

shielding wall

Fig 1 . Overview of the planned lay-out at HB11
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