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A Novel Drug Delivery System for Boron Neutron Capture Therapy (BNCT) in Cancer
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In this thesis, the main text showed the utilization of a novel drug delivery system for boron neutron capture therapy

(BNCT).

Self-forming nanoparticles for drug delivery consisting of a biodegradable polymer, namely, “AB-type”
Lactosome® nanoparticles (AB-Lac particles) loaded with B-compounds have been developed. Three carborane (Carb)
isomers (o-Carb, m-Carb, and p-Carb) and three related alkylated o-Carb derivatives, i.e., 1,2-dimethy-o-Carb (diC1-
Carb), 1,2-dihexyl-o0-Carb (diC6-Carb), and 1,2-didodecyl-o-Carb (diC12-Carb), were separately loaded in micelle-type
AB-Lac particles. o-Carb and diC6-Carb were highly loaded in the AB-Lac particles having a 60-100 nm diameter. But,
those loaded with diC6-Carb were much stable suspensional particles in a aqueous and physiological solvent, probably

by a kind of “molecular glue” effects.

Thereafter, in vivo and ex vivo studies with human pancreatic cancer (AsPC-1) cells to find therapeutically optimal
formulas and the appropriate treatment conditions for these particles. Irradiation studies conducted both in vitro and in
vivo showed that AB-Lac particles loaded with either '°B-o-Carb or '’B-diC6-Carb significantly inhibited the growth of
AsPC-1 cancer cells or strongly inhibited their growth, with the latter method being significantly more effective.
Surprisingly, a similar in vitro and in vivo irradiation study showed that ICG-labeled AB-Lac particles alone, i.e., without
any '"B-compounds, also revealed a significant inhibition. Therefore, these results suggested that ICG-labeled AB-Lac
particles loaded with '°B-compound(s) may be a novel and promising candidate for providing not only NIRF imaging

for a practical diagnosis but also the dual therapeutic effects of induced cancer cell death, i.e., “theranostics”.

In the appendices part, the brief overview about BNCT, Carbs and their acyl derivatives as a higher dense ''B-

compound, theranostics, and Lactosome® as a Novel Theranostics DDS are summarized.
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