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Development of Boron Delivery System for Neutron Capture Therapy as a Minimally
Invasive Cancer Therapy
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Boron neutron capture therapy (BNCT) is based on the capture reaction of thermal
neutrons and nonradioactive 10B, which produces an o -particle and a lithium-7 nuclei ion with
apﬁroximately 2.4 MeV. We developed the liposomes with high boron contents as efficient boron delivery
vehicles for BNCT. We optimized DSBL contents in the liposome preparation and found that 10% DSBL
liposome is stable in blood circulation. Furthermore, we succeeded in encapsulation of BSH into the
vacant inner of the 10% DSBL liposomes, producing the liposomes with high boron contents. We examined
boron biodistribution in the tumor-bearing mice by injection of BSH-encapsulating DSBL liposomes via the
tail vein. High boron accumulation was observed in the tumor tissue 36 h after injection of the

liposomes. Significant tumor growth suppression was observed in the boron-loaded mice after neutron
irradiation.
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Scheme 1. Reagents and conditions: (a) octadecanoic acid, DMAP, DCC, CHCI3,
69%. (b) Amberlyst 15, MeOH/CH2CI2, 79%. (c) TBDMSCI, imidazole, THF, 26%
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Scheme 2. Reagents and conditions: (a) 12-aminododecanoic acid, NaHCO3, EtOH,

37°C, 56%. (b) 3, DCC, DMAP,CHClI;. (c) HF-pyridine, pyridine, THF. (d)
bromoacetylbromide, pyridine, CHCls.
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Scheme 3. Reagents and conditions: (a) 2-bromopropionitrile, CHzCN/H,0. (b)
tetramethylammonium hydroxide, dry acetone, 73%. (c) 7, CH3CN. (d) t-BuOK, THF.
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