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Study of radiotherapy to selectively treat only malignant tumor cells with nano
particle including boron
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As a low invasive treatment for the malignant tumors, boron neutron capture
therapy is featured. This study focused on membrane permeability peptide (TAT) and developed the new
carrier that is able to deliver the high concentration boron in the tumor cell.

We prepared liposome using the boron peptide lipid analog which already succeeded in development. And the
liposome were evaluated the physical property or ability of introduction into cell or cytotoxicity
reaction by neutron irradiation.

The liposome which preBared at approximately 100nm succeeded in the introduction of high concentration
boron into tumor cell by TAT peptide analog. So, we administered the liposome to tumor cell, and
irradiated neutron beam. As a result, the liposome significantly showed cytotoxicity reaction in
comparison with each control group. And the survival rate of tumor cell became less than 1%.
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3 4 Fig.2) Structure of the B5-TAT-lipopeptide conjugated to the
(3) HIV-TAT peptide, p-boronophenylalanine (BPA) and phospholipid
analog.
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(Table.1)
B N CT DSPC Cholesterol DSPE-PEG2000 Bn-TAT-peptide
Plain liposome 50 50
PEG-liposome 47 47 6
B5-TAT5%
PEG-liposome 45 48 § §
BS5-TAT10%
PEGI 425 425 5 10
BNCT Table.1) composition of B5-TAT-Ipopeptide modified liposome.
DDS (molar ratio)
108 EPR (Enhanced Permiability Retention

effect)
100nm
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TAT
B5-TAT-lipopeptide
(Table.2)
Particle size Zeta potential

(um, W/G2) (mV)
Plain liposome 147 -4
PEG liposome 143 -15
B5-TAT-lipopeptide 5% liposome ~ 105.9 21
B5-TAT-lipopeptide 10% liposome  147.8 26.4

Table.2) Physicochemical property of functionalized liposome.
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Fig.3) Electron micrographs of the B5-TAT lipopeptide liposome

after extrusion through a polycarbonate membrane with a 100 nm pour

size.
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Fig.4) Efficiency cell affinity of functionalized liposome. Boron

concentration of boron compounds that is added to cell is BSH
solution (low conc.) equal B5-TAT-lipopeptide 5% liposome and BSH
solution (high conc.) equal B5-TAT-lipopeptide 10% liposome.
*P<0.05
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Fig.5) Efficiency cell affinity of BS5-TAT-lipopeptide liposome
encapsulated BSH. *P<0.05
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Fig.6) Cytotoxicity reaction of BS5-TAT-lipopeptide modified
liposome with thermal neutron irradiation.
The CT26 cells were irradiated with 2.8Gy for 15minute, 7.0Gy for
30minute and 9.6Gy for 45minute.Data are represented as ratio of
control. Each assay was done in five (meant S.D.).

*P<0.05 (PEG-liposome, BSH, BPA, irradiation only vs.
BS-TAT-lipopetide liposome)
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As a low invasive treatment for the malignant
tumors, boron neutron capture therapy is featured.
This study focused on membrane permeability
peptide (TAT) and developed the new carrier that
is able to deliver the high concentration boron in
the tumor cell.

We prepared liposome using the boron peptide
lipid analog which already succeeded in
development. And the liposome were evaluated
the physical property or ability of introduction
into cell or cytotoxicity reaction by neutron
irradiation.

The liposome which prepared at approximately
100nm succeeded in the introduction of high
concentration boron into tumor cell by TAT
peptide analog. So, we administered the liposome
to tumor cell, and irradiated neutron beam. Asa
result, the liposome significantly showed
cytotoxicity reaction in comparison with each
control group. And the survival rate of tumor cell
became less than 1%.
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