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Table. Neutron Capture Cross Section of Typical Atoms

Atom Cross section (barn) Reaction

*0 0.00019

“C 0.0035

'H 0.333 "H(n, y)’H
“N 1.83 “N(n, p) “C
B 3840 B(n, a)'Li
*'Gd 254000 *TGd(n, y)™ Gd

Neutron-capture therapy (NCT) is a cancer therapy which utilizes radiation emitted as a result
of the neutron-capture reaction (NCR) with 1°B or 15/Gd located in the tumor and thermal-
and/or epithermal-neutrons irradiated from the outside of the body.

Fukumori Y., Ichikawa H., Nanoparticles for cancer therapy and diagnosis,
Adv. Powder Technol., 17(1), 1-28 (2006).
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Neutron-capture element

B-10 Gd-157
Reaction 10 (n, o) i Piad (n, v) 15854
Thermal neutron cross-section 3833 barn (1) 255000 barn (66)
Emitted radiation Q -rays, Li Y -rays, ', X-rays
Range of emitted radiation 10y m >100 ¢ m
To induce cell inactivation Intracellular vicinity of cell

157Gd+n,, — 158 Gd+ 7 +7.49 MeV
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p-Boronophenylalanine
H N\H/COOH
|
CH,
I
B OH
7/ \
HO OH  Tyrosine
MW 208.2

Phenylalanine derivative

Water-solubility 1.6 g/L (20°C)

Infused as water-soluble fructose
complex

Melanoma-specific accumulation

Boron compounds

BSH
Borocaptate sodium
TH
BH BH

Na, % % ><
/B\H /BH\

N

MW 210.3

12 boron atoms and an SH group
Cage-shaped compound

Highly water-soluble

H



Drug Delivery System:

Dosage forms (drug-carriers) for delivering intrinsically
bio-active compounds without destroying their total

structures. 1

Atom Delivery System:

Dosage forms (atom-carriers) for delivering bio-inactive
compounds containing the atoms to be activated by
externally administered energy-carriers.

NCT s Bimodal treatment system
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BNCT
Intra-cellular accumulation of B-compounds
GdANCT
Tumoral tissue accumulation by delivery technology
because of very poor tumoral retention
of Gd-compounds:

Gd3+

HOOCHZC\ LT /CHZCOOH
/ NCH,CH,NCH,CH,N o

" OOCH,C CH,CO0™ CHoCOO

Gd-DTPA




