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ABSTRACT Boron neutron capture therapy (BNCT) is a cancer treatment with clinically
demonstrated efficacy using boronophenylalanine (BPA) and sodium mercaptododecaborate
(BSH). However, tumor tissue selectivity of BSH and retention of BPA in tumor cells is a
constant problem. To ensure boron accumulation and retention in tumor tissues, we designed
a novel polyethylene glycol (PEG)-based boron-containing lipid (PBL) and examined the
potency of delivery of boron using novel PBL-containing liposomes, facilitated by the
enhanced permeability and retention (EPR) effect. PBL was synthesized by the reaction
of distearoylphosphoethanolamine and BSH linked by PEG with Michael addition while
liposomes modified using PBL were prepared from the mixed lipid at a constant molar ratio.
In this manner, novel boron liposomes featuring BSH in the liposomal surfaces, instead of
being encapsulated in the inner aqueous phase or incorporated in the lipid bilayer membrane,
were prepared. These PBL liposomes also carry additional payload capacity for more boron
compounds (or anticancer agents) in their inner aqueous phase. The findings demonstrated
that PBL liposomes are promising candidates to effect suitable boron accumulation for
BNCT.
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