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Neutron capture therapy (NCT) is a suggested treatment 
for cancer. Species with large amounts of boron-10 or 

gadolinium-157 are required for an effective NCT. Gadolinium-
containing nanoparticles might also be useful in MRI imaging, 
thus leading to theranostic agents. Dopamine-modified boron 
nanoparticles (BNPs) were prepared by ligand exchange on the 
surface of hydrophobic BNPs formed by ball milling. The boron 
core-silica shell nanoparticles were prepared by first performing 
a hydrosilylation reaction to convert the double bonds of the 
hydrophobic BNP ligands into trialcoxysilane moieties, followed 
by a sol-gel reaction to form the silica shell. The latter imparts 
hydrophilicity to the boron nanoparticle and provides a surface that 
can be further modified with various functionalities for targeted 
delivery. Furthermore, silica encapsulation results in particles 
that are uniform in shape and size, and are easy to manipulate. 
Silica nanoparticles (SNPs) grafted with carborane containing 
polymer brushes were prepared by modifying the silica surface 
with initiator moieties, followed by surface-initiated atom transfer 
radical polymerization of reactive monomers. After the formation 
of the polymer brushes, they are treated with carboranyl alcohols 
or acids, resulting in an almost complete modification of the 
polymer side-chains with the carboranyl moieties. Finally, silica 
nanoparticles were prepared with internal functional groups and 
microporosity, suitable for the incorporation of modalities for both 
MRI imaging and cancer treatment by neutron capture therapy 
using boron-10 and gadolinium-157 nuclei. These modalities 
were incorporated by preparing ORMOSIL particles with reactive 
functional groups throughout the nanoparticle body, followed by 
their conversion into the metal chelating and boron-containing 
moieties inside the nanoparticles.
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