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The stability constants Kc was 1.4x 104 (/ Mg in BSH and the value suggests
that ND201 and BSH shows stable complex in culture medium and human blood. The stoichiometry of a
host-guest complex was determined by the continuous variation plot method. The plots made by
monitoring the fluorescence intensity change gave a maximum peak at 0.5, indicating that ND201 forms

an inclusion complex with BSH at a 1:1 molar ratio. Next, the boron concentration in tumors and
blood was measured by ICP-MS. The concentration in blood showed similar time course kinetics after
BSH and BSH-ND201 without depending on the tumor type. On the other hand, the concentration in tumor
showed drastic decrease immediately after BSH administration, whereas it increased to 24 hours and
showed high value at 72 hours after BSH-ND201 administration. The T/B ratio when the intratumoral
boron concentration was peak was calculated and BSH-ND201 showed high T/B ratio (10.6) for Colon-26
tumor .
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Boron neutron capture therapy (BNCT) is a
next-generation  radiation  therapy  that
irradiates thermal  neutrons to  boron
compounds accumulated in tumor cells and
selectively irradiates tumor cells with high
LET radiation by the generated a-rays and Li
nuclei. The therapeutic effect of BNCT greatly
depends on the boron compound which
collects boron at the tumor site, and existing
boron compounds, L-p-Boronophenylalanine
(L-BPA) and disodium
mercaptoundecahydrododecaborate (BSH)
have limitation with regard to the adaptive
cancer type and its sufficient and specific
accumulation to tumor. Therefore, new boron
compounds and carrier with higher tumor cell
accumulation  without  normal tissue
accumulation are being searched. BSH don’t
have the active accumulation to tumor cells,
but it has 12 x "B in one molecule, BSH
induces a strong biological effect even with
small accumulation. Folate receptor-a (FR-
0 ) is highly expressed on the many tumor
(ovarian, kidney, colorectal, et al.), and it is
useful as a target for drug delivery system
(DDS) against cancer. It has been reported that
the compound which is a cyclic
oligosaccharide cyclodextrin modified with
folic acid, has improved tumor accumulation
and therapeutic effects of paclitaxel (PTX) and
doxorubicin (DOX), which are anticancer
drugs.

In this study, we aimed to construct BSH
inclusions with folate-modified cyclodextrin
(ND 201) and to realize active accumulation of
BSH against folate-targeted tumor and its
usefulness.

Colon-26 cells derived from murine
colorectal cancer and A549 cells derived from
human lung cancer were purchased from
RIKEN BioResource Research  Center.
Colon-26 cells show the overexpression of FR
and A549 cells show low expression level of
FR. BALB/c nu/nu mice were used for in vivo
kinetics experiments. BSH was purchased from
Stella Pharma in powder form and dissolved in
a phosphate buffer at the appropriate time
before the experiment. ND201 was purchased
from NanoDex corporation and dissolved in
0.1 mol/l carbonic acid/bicarbonate buffer
(pH9-10). The solution was neutralized with a
phosphate buffer (pH 6.8-7.2) and stocked at
-30°C freezer. The interaction between BSH
and ND201 was evaluated from stability

constants and stoichiometric ratio. BSH and
BSH containing ND201 (BSH-ND201) were
administered from the tail vein to mice at
concentrations of 100 and 5 mg/kg,
respectively. Boron concentration (ppm) in the
tumor and blood was measured with
ICPS-8100 (Shimadzu Corporation) and the
tumor/blood (T/B) ratio was calculated with
each value.

The stability constants K¢ was 1.4x10* (/ M)
in BSH and the value suggests that ND201 and
BSH shows stable complex in
serum-containing culture medium and human
blood. The stoichiometry of a host-guest
complex was determined by the continuous
variation plot method. The plots made by
monitoring the fluorescence intensity change
gave a maximum peak at 0.5, indicating that
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ND201 forms an inclusion complex with BSH
at a 1:1 molar ratio.

Next, the boron concentration in tumors and
blood of BALB/c nu/nu mice was measured by
ICP-MS. The concentration in blood showed
similar time course kinetics after BSH and
BSH-ND201 without depending on the tumor
type. On the other hand, the concentration in
Colon-26 tumor showed drastic decrease
immediately after BSH administration,
whereas it increased to 24 hours and showed
high value at 72 hours after BSH-ND201
administration. The T/B ratio when the

Fig 1. Stability of CD201-BSH complex

ratio (10.6) for Colon-26 tumor, and this value
satisfied the T/B ratio > 10 required for clinical
safety in BNCT. On the other hand, the ratio
was too low (1.6) for A549 tumor.

It was suggested that chemical modification
targeting folate receptor to existing boron
compounds may contribute to improvement of
therapeutic effect of BNCT.
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Fig 2. Boron concentration of Colon-26 tumor

after BSH and BSH-ND201 compounds.
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