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INTRODUCTION: Boron phenylalanine (BPA) has 
been developed as useful boron compound which is 
available for Boron neutron capture therapy (BNCT) 
therapy. We have developed two types of mesoporous 
silica-based nanoparticles that are loaded with BPA and 
found that the BPA-loaded nanoparticles have ability of 
improving the BNCT efficacy [1]. On the other hand, we 
have recently developed novel type of biodegradable pe-
riodic mesoporous organosilica (BPMO) which was 
loaded Gadolinium instead of BPA (Gd-BPMO). We as-
sumed this Gd-BPMO could be applied to Gadolinium 
neutron capture therapy (GdNCT). GdNCT has been de-
vised as a less inversive cancer therapy as well as BNCT. 
Gd-BPMO has a large surface area where Gd can be at-
tached for GdNCT application. We preliminary evaluated 
the GdNCT efficacy with Gd-BPMO in chicken chori-
oalaantoic membrane (CAM) model that was transplant-
ed ovarian cancer cells. 

EXPERIMENTS: 
BPMO was synthesized by sol-gel synthesis of two pre-
cursors, bis[3-(triethoxysilyl) propyl] tetrasulfide and 1, 
2-bis(triethoxysilyl) ethane. This resulted in the incorpo-
ration of tetrasulfide bonds into the framework of the 
nanoparticles. BPMO was then modified with amino 
group. Gadolinium diethylenetriamine penta-acetic acid 
(DTPA) was then mixed with amine-modified BPMO to 
couple Gd on BPMO by electrostatic interaction between 
positively charged NH3+ and negatively charged COO- of 
DTPA. The synthesized nanoparticles were characterized 
by using SEM and EDX-TEM. The amount of Gd at-
tached on the nanoparticles was examined by ICP-AES, 
and Gd content was determined. 

CAM model was established by transplanting human 
ovarian cancer cells OVAR8 on the CAM in fertilized 
chicken egg. After intravenously injection of Gd-BPMO, 
the eggs were placed at the center of emerging neutron 
beam. Eggs were irradiated with thermal neutron for 1 h at 
an operating power of 1MW. After the irradiation, eggs 
were incubated for 3 days at 37  with 65% humidity. 
Tumors were then cut out to evaluate the tumor size. 

RESULTS: As seen in Fig. A, Gd-BPMO synthesized 
had approximately 80-100 nm of diameter and homoge-
nous shapes examined by SEM microscopy (TEM image 
is not shown). After coupling of Gd to BPMO, we de-
tected the amount of Gd that was coupled with BPMO by 
ICP. The 2.6% of Gd were coupled with BPMO. 

As seen in Fig. B and C, Investigation of tumor growth 
inhibition effect of Gd-BPMO was preliminary resulted 
that the tumor growth was significantly inhibited when 
Gd-BPMO was injected compared to no injection or 
empty BPMO (27% tumor growth inhibition effect com-
pared to No injection). We have been carrying out further 
experiments about the characterization and biodistribu-
tion of Gd-BPMO, and their tumor growth inhibition 
efficacy by neutron irradiation is currently ongoing. 
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Size of Gd-BPMOs are around 80-100 nm.
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ICP-AES determines Gd content to be 2.6 wt%
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