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Analysis of Boron Accumulation in Cancer Tissues by Boron Delivery System using
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Abstract

The selective accumulation of !B atoms is necessary to achieve effective optimum cancer cells killing without affecting
adjacent healthy cells on boron neutron capture therapy (BNCT).

In this study, we performed neutron capture antoradiography to the sliced tumor tissues after intra-tumoral injection of
1"BSH / hyaluronic acid / protamine-mixed with cationic liposome (’Boro-plex) as neutron capture therapy agent by in
vivo experiment on AsPC-1 human pancreatic tumor-bearing mice. We also use electroporation combined catinic
liposome as an method for selective delivery of compound into the cells by open the membrane poles elcectorically in
the field of gene therapy and chemotherapy. We performed neutron capture autoradiography (NCAR) of '°B
biodistribution in sections of subcutaneous pancreatic tumor samples of AsPC-1 tumor bearing mice using CR-39
(polyallyldiglycol carbonate) plastic track detectors using NaOH / PEW etching method. The images using NCAR of
AsPC-1 subcutaneous tumors in mice after injection of '°"BSH Boro-plex have shown selective accumulation of °B

atoms in AsPC-1 tumor.

Keyword: Boron Neutron Capture Therapy, Neutron Capture Autoradiography, CR39, '°Boro-plex, Pancreatic Cancer

1. [FL&HIZ

L1 PR IE

AU FEPEFHIEEE (BNCT) Tk, A VR ITEL
HpE & s L TR 10 m D LET 7 V7 7 hi+
EVF U LRI Lo TR E R 2R T, Fx
I, ETRE - BRSEICRT AR & LT
PEEVE O RIREME Z MRET T 5 7o DI MR 21T -
TWAB[L - 7], THLEHE I BT Tl <o |
BIOREMABEHEICRT LT, EFMBEOOLE D
E L CTHME T RIEIE L G TE 23, JLuERIF
TR e B I T T 2 EXZEEL LT
%,

HE PRI 2 R e b DI T D 720121,
Ru M EW RN EBICER S5 2 LR N%
EThHD,

12 AerFUNY =T ZF AITHONT

B2 BNCT O7-1Z1E, A U 1% JEEHE
A ERE CIRIRICER S E L Z LB ETH D,
YBSH {t & % (Borono-dodecaborate) ( Nay'°Bi,
H!'SH ; "YBSH) (3 ARu M0 E 3 X ONITRE:
THIENEELW D, RERY R AT AT LA B
BT DUNEND D, Fxld, BEODRWEHIA R
NMeEWERET D L &b, BRRIGHOAEER R
BT YN =V ZAT LD HIT o TN,

Lipo-plex (DNA-# F A ALY AR Y — LA R) 13,
BRTIRRED D DIFIER I E T A N AR Z— &
LTEZALNTWD, FxlT, HILWZATDTZ
AI RDNA-AF A UMY RT Ly 7 2 Wb d Q
plex (Quaternary Poly-plex ; PUEEMEGR) ZBH¥ L7,
Q plex 1X, #fafne N vT L RT7 =V BT AL
HURY—HE, FuX I Thifii L7 DNA 4
WENERIEAG L, VR Y —A-T T A REAKREE



2023 £ B AR WTTEPR RS - BB R BANITIE PR S MR T L RIFSE

[2023105105]

B 52 & T TESD, Qplex WD Z LT XK
D, hFZo27=2) BRI TO pDNA
DEERED MIEAAAE T CTOBIRFEAFRBLA LT 5
ZEEIRBTE (8], £, =LY bukRlLb—v 3
> (Electroporation : EP) %, #{xF15EF LML
FAED BTN T, LB & IR IR IRB I 162
5 72D ICHIBARR O FL 2 BB < TIETH 59,
10],

ABFFETIE, AsPC-1 & MEEGZH T 5~ U A%
7z in vivo EBRIZE W T, “Boro-plex ('°Boron /
eTua g ) Ta I T A MEY R Y — A
REY) OREENEST & EP 23l L 7=,

13 T+ V47T 7 4 =122 T

R TV NY =V 2T AOBFEDTZ DI, 10B
- OREBNRIEZ A b3 5 Hik s LT, i
FIOHTT T4 —FISA LTS [11-14],
Alal, et JRR3 I2H1T BB 7 FLARES
ERAWT, W7 U047 T 7 4 —%ITV, R
YFUYNRY = RT LAORERNEBIED A A—
VT ERE LD THET 5,

2. Ak

21 hEFRRFIENESKESEANREE
& EP BtHE:

HRPE R R OB R R A HiE L <, BB
FTUNRY—=IZHWONTWBEE U R Y — A2
B (L&) IR AN LE AR (Boro-plex) & TE Rk & -,
BN B 535 % V- OB JR 7 O ISR 2 TRk L,
B TSI L PUEE N R A R L T T,
Fex i, WhesipEEmoREEHEL T, AUE
AT VAR —IZHWLND EP OFHZGFH L T,
HME RIS B 1T D U S R O HE R A il L
776

0Boro-plex 1%, 1.5mL ¢ '“BSH ('°B:23809 ppm) .
10mg/mL & 7 /v e S b U w7 AR 0.3mL, B X
O 20mg/mL 71 % 2 2 0.15mL % =R T 30 /iR
FFE L CRA L., 2D ORARIRE T4 1k
U 7R — A Lipofectamine 3000 (0.15mL + SRR
0.15mL) (23S & TR L 72,

b bR R AsPC-1(5x10%) % X — R~ 7 &
AR FICBM UIEEE T VA2 ER L. “Boro-
plex 0.2mL % fEIENEEL- L, EP #1T->7z, Mild%x %
WHETEBE/UVAT EP 5 & MalE) —RE %
WHEERSX 92D, £D=H, “Boro-plex A
K& NEENTESR L7212 EP 21795 2 & T, il
JF O 1B JF 03RS 2EE S D FTREMER &
%o EP 1L, R v 3y — RSt NEPA21 15T
OIS 2, SRS R SRR L 2R
AR (CUY650PP7 FEAR) CHEE 274, 3 [lEike L

—RRIEFATIE R

TR L7, 2 RiFRIC, ~ 7 A2V S, i
Mz L. SRS E L7,

22 YHFIGOATTT 4 —

O AarFINY—vRT L& LT AsPC-1
& FIEBE T VBT, Boro-plex %, fEE

W&, BEFICIESMEE /ML, K47
A ATFTOHET M+ = ~FH a2 HnT

OCT @ /"y FICHAEEESE, 371 h—A

IWric L v iEEE R AoumE) B L7,

@ VERE L7239 F (40 u m JE)% CR-39 |[Z8 45 S,
JRR 3 IZCE M2 MG L7z vty or—=
VA 2x102n/em?), I BT, WA RS L
7= (BT 7 L— 2 0 2x 102 n/em?) .

@ BAPPEFRREI1C, NaOH I Cx v F o 7 % Jifi
1TL7, SHIZ, PEW6S IR (15 wt% KOH +
65wt% C,HsOH + 20wt% H,0 ) T CR-39 &= v F
952 LI K VTR RS, okl
TLi R DIEFF D I1 12 & D NCAR 4 2 Bk & &, BE
A OB R X REREZIER L, Y2 7LD Etch
Pitt L v, UBIREZHEE LT,

3. BEREEE

3.1 '"Boro-plex EBENHEGIEICL DA A=V T
Y 2 %102 n/em? B L OV HET 2 x10'2 n/em?
FEHZ 3T, NaOH L OPEW iD= v F > 7 &
V. EENA~D 1'B OEFEL R CE o, RN~
DRIFTEFHETH Y | B IREOARE—MHITE DD
DO, EIRIZ B FA DY AL EZ RO,

Figure 1. Cold Neutron
Irradiation (2 x 102 n/cm?)
and Etching with NaOH
solution to tumor. A:Intra-
tumoral injection (IT) of
1'BSH Boro-plex, B: IT of
1"BSH Boro-plex + EP, C :

Non-treated Control.
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Figure 2. Thermal

Neutron Irradiation (2 x
10'2 n/cm?) and Etching
with NaOH solution to
tumor. A:Intra-tumoral
injection (IT) of "BSH
Boro-plex, B: IT of '"BSH
Boro-plex + EP, C : Non-

treated Control.
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Figure 3. Calibration curve of '’B concentration and
Number of Etch Pits of '’Boron samples.
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