
- 193 -



- 194 -



- 195 -



- 196 -



- 197 -



- 198 -



- 199 -



- 200 -



- 201 -



- 202 -



- 203 -



- 204 -



- 205 -



- 206 -



β

β
β

β β

- 207 -



]

3

- 208 -



- 209 -



R6053

Tumour Growth Suppression by Neutron Capture Therapy using Intratumoral 
Administration of 10Boro-plex encapsulated Water-in-Oil-in-Water Emulsion 
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INTRODUCTION: We have been continuously developing boron-containing water-in-oil-in-water 
(WOW) emulsions for application in the multidisciplinary treatment of primary liver cancer using 
boron neutron capture therapy (BNCT). For effective boron delivery, a two-step targeting process is 
essential: first targeting involves delivering the drug delivery system (DDS) to the tumor tissue, 
followed by second targeting, which transports the boron compound into the cancer 
cells—particularly into the nucleus—via receptors on the cancer cell membrane. Our previously 
developed boron-containing WOW emulsion has shown the ability to increase boron concen-tration 
in tumor tissue and achieve tumor shrinkage upon thermal neutron irradiation. However, complete 
tu-mor eradication has not been achieved, indicating the need for further development of novel bo-
ron compounds and DDS strategies. In this study, we report on the basic research conducted prior to 
hepatic arterial infusion, in which 10Boro-plex was encapsulated in a WOW emulsion, administered 
intratumorally, and its tumor growth inhibition effect following thermal neutron irradiation was 
evaluated.
EXPERIMENTS:  The internal aqueous phase consisted of the following: 1.2 mL of 10BSH solu-
tion (350 mg/mL), 0.12 mL of Lipofectamine 2000, 0.09 mL of sodium hyaluronate (0.25 mL; 10 
mg/mL), and 0.09 mL of protamine (0.125 mL; 20 mg/mL). The oil phase consisted of 2 mL of 
Lipiodol, with surfactants added to each phase. Using our originally developed mixing device, a 
WOW emulsion was prepared. We prepared mouse colon cancer Colon 26 (5x105) model by trans-
planting to right lower leg. Following the intratumoral injection of 0.2 mL of the emulsion, thermal 
neutrons at a dose of 3×10¹² n/cm² were irradiated at Institute for Integrated Radiation and Nuclear 
Science, Kyoto University. Tumor size was measured post-irradiation to evaluate the tumor growth 
inhibition effect. 
RESULTS:  Both the WOW emulsion containing 10BSH and that containing the 10Boro-plex com-
plex demonstrated tumor growth inhibition 
after thermal neutron irradiation compared 
with non-irradiated group. As the irradia-
tion was performed two hours after in-
tra-tumoral injection in this study, no sig-
nificant difference in therapeutic effect was 
observed between the two formulations.
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