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Boron neutron capture therapy (BNCT) is a radiation therapy that enables selective eradication of tumors by
short-range a-particles and Li ions generated through the nuclear reaction between thermal neutron and '°B within
tumor cells. With the development of the accelerator-based neutron source in recent decades, it is expected that
BNCT will be available in many medical facilities worldwide in the future. BNCT irradiation requires a relatively
long dose-delivery time after applying boron drugs to tumor cells via intravenous injection. During this period, it
is suspected that the boron drug is heterogeneously accepted by cells and its concentration changes continuously,
leading to the modification of curative effects from pharmacological and biological viewpoints. However, the
model development for precisely predicting curative effects after BNCT irradiation is still ongoing. Here, we
introduce the forefront of model development for accurately estimating effects during BNCT irradiation.
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Sz BF-FBPA MBI SNz (13), Zh b8 BPA BT 28I L - T, BIEEE TIC



AZ ) —~ (12), BEESMAA (14), WIEE (15) 7o & OEEBEREIZB VT BNCT A& b THE
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INFETOEWREROFTBNCT BAlRERliHIX, KEDOT Vw7 ~Tv (16) 7TV v
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FONBHEEL BNCT v AT A%BFETH 707 RBL B30 (26), 2009 &K Bk T3
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ZEMFRETH DAY, MK LET HURH & & LET BURMROHUR B Oy (LET (K1) 2
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REATICERA SN TS B0 & LT IMicorodosimetric-Kinetic (MK) &5 /L] A5 TV 5
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D RAL HNOWMB R NF—(F 58 (B, ~A 271 Ry A MY) (51-53) (&, RS
FBIFHE & W2 EFE (54,55) RBEBEEF R 2 — FE AW EREFIE (56-58) THEAM
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o0 & BITHRE D & DX OWFUREL (HIIAEA D/NT A—4) THY ., z1pldE LET HSRIR R Ky

RINLHLTH D overkill R A S LI =L F — (S 58 GEFF, b xL¥—) OffiE
EZE®RL, TRROXNTEZ LD,

o (L 22
SR f <1~ exp(2Pld0)dy 3)

Y IFRERNLF— (RAA CNOMHZ XN F— 2 RO R TR LIZME) (keVium), p & rd
X RAA OB LR dy)d y ORREMEEBEE. yold overkill IR & BET 5 72 Ofafi 7 2
—% (keV/um) ZE%T 5, DFV ., QREHWDHZ LT, & LET BHRBHOBAITIE, Ml

B &% DL O = xRV X — B NRAE U D Z & Z{RE L, overkill HEEZHBT5Z &
ERELTND, Zp 2 RHT 2 72 OIS LB R BRARR A 50040 (do)/ i) (220 Tk, i
WRAFTH 2 — 8 (59-66) I[ZLDRIATFETHEL Z LN TED (58) .



212, 6 MV V=7 v 7 Xifit, 155 MeV BF#1. 290 MeV/n [R#EH, BPPE7-6, BNCT (10
ppm 'B-BPA) (ZXt4 DIEB AR E R T, 2 OHEIBNT, B RBEBITIERT T v 7
E— 2 %k ) BT 102 mm & 143 mm EES (54,67) OFHEBITH Y | Borpik1 & BNCT 135647
ML vBR LT (68,69) . WK THEM SIS 9B-BPA % AV /= BNCT Tit, JEFHC 70 ppm Btk
DOWEEBETRETHSH2 (70) . X 2 T BNCT IEFETHIO—fF L LT 10 ppm OfE R4
BlIRT 2, ZDXHIZ, MK ET /L& BRI R 2 A G DI A RO TRITFIEIC L - T,

LY AN - 3
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2. MK BT /v & AW BEAFRO TG . (A) Bkx Zeffilot3 2 s, (B) Bix 72 19B-
BPA IRIEICHIT DM EISE, A TITEREERRAEAZEEL B, HALZET LT X —
41 Rossini H 23 ET 5 OCo o <RI IFOMIREERROFER (77) ~MKETNVET 4T 4
Y7 LTHE (69) o ¥ ao=0.612+0.130 (Gy), fo=0.066 + 0.020 (Gy?2), (a+c) = 8.769 £ 2.128 (b)), o
= 1.0 (g/em®), ra = 0.5 (um), yo = 150 keV/um

BNCT 2 & 2 JEigsil i 2 7R3 21213, TEEHIE A~ ORI R & W\ o 72 BRI R 2 720
T72< . "B OMIENIREKEMEICS T 2 BEN R IR TH D, BNCT Zxtge & LicikfioET v
BHETIE. 2018 £RIZ Sato & ASHHIEM 1B DA — 725341024 B LTI AEAF RO THIE 7 /L 24208
L T2 (50), BSH [FAMANEZ > CHEFAMNICER D SAENZRWVAY (78), —FC BPA 137 2 /&
b7 AR—=F— %4 L CHRIIBNICRBIRBICID IAE D (79,80), Sato ©IXE DMEE A HU#RE
it = — K TH S PHITS (59) (CEE L, MK £F5 /L& _X— X (ZBI% &7z [Stochastic MK
(SMK) &7 /| Z T, TR ROE DR » A FEH OFRBEROU L X 2 flfie P9 K O fH)
ARE—PECERT D Z &2 MA L (50), 2D X HIZ, MK ET7 /LR SMK £ 7 /L% Az BNCT
OMEFEITERN R FIEL 70D, TH, (EAEBM T DB L7 IEZR BNCT (23617 2 #it &
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PRSP FR AR N 2 T, 5741 BNCT I W T MR S 42 T & L5 e 7 VR
WnETETEEICRS ETHRENS,

3. MEFRE BNCT OAYMZEMHEEERL-FRAT7 I0—F

AR DIE Y . BNCT (2 & 2 HEGHIE 2 & 0 @IS TR 223, P& 1B oIs (B
FHIRHE) ICINZ T, EHICHEAY - AWFNRFFELBE T 2LE R HDH, & < ITmE
BNCT D4, @V ESRZ AV CEM R L —EICRIT 2720, IEENA U RIBRE L LR S
P, HEHRR RO BRETIER] (1, ek 60 43) DSMENZ/R B Z D (81). MROEERRIC K A
Bl OB TN SN D, OB P OMiaEEIL THESEHEEER  (Sub-lethal
Lesion Repair, SLDR) | & /EF 31D (82,83), & 52, BPA WAIOHIIEBN O Y 1A IE—>—>D
FBLOMALE I 722 8 IARGFT D L B2 DD T2, JEENICISIT 578 7RI b 22T R
BT EBEZLND (74),

X B, Brft. ERL R ARG L LI ATIE Cld. & OBENR B IESRR RIS % 58
DWW TIZ O Oliam ST X 72 (35,84-89), LinL., Zaub OIFFETIL, BURMRIRGHEEE 2 & 5
AT EMEFER—ETHD EMESNTND, —J5,. BNCT DA, SRRSO RSN & F# il
FE A AR AR K —IC B T 2 L BEZ LA T2 (90), 1B HEEEKAFANC RS O AR AR &
(550N EA T 2 DI FER MR BRI R T T AR NEET 22 D,

T IThET. —EMEREZ AW OMIRIEEZNIR A ZE Lz, EEAEFEE TR
MK &7 V% 4)RUZFT

—InS=(ay+zpB,)D+ ﬁ [(a+o)T+e @+ —1]8 D @

Q)RFARRIZ, a0 & polIfiE D & D> DGR (MIREE DT A—%) TH Y, T(h) (TR
Thb, FE LT DD _RIEIZ SLDR I L 5 DNA HBIEEERZEWRT 535 A —F (a+c) (M)A
NIk &4, 20 fo DA IEIEIT Lea-Catchesides time factor & FEIEN S (35), ZOREMEHT S Z & T,
BB BTN A, AR OB ERITKT 2 HIEAEFREOBRBINE 2 TRT 5 Z &R ARE L 72
5, WHEMEE AWV EROYS, BEFPORVRREN-ELHETLHRL, @RXEHNTH
SrhoREIEZ R EZ T2 2 LR WRETH D,

RIZ. BNCT DR —E L RE L7258 OMBEFIROREH 4K 3 17T, M 3AIRT
X HRBRST & bl LT X 3(B)Z R T 19B-BPA % 546 O FETHRIRS Tk, MERUE (T72bb,
RS OMIREEZIR) OBEEEN TR L Z Enbod, Z O, K772 5 ONCBHFMET,
19B-BPA % 5-1% O Hp P - HR IS (5~20 ppm 1°B-BPA) DOHMIAEESROFEHR (49,52,85,91-94) & O LLi
IR THERIND, Ll BIRTIHES D X 5 iRz % O A ¥ IR ORRIRT
ZALOMIRAEIE ) R & IERELZR-f % 2 & £ TIETE 280y,
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3. MK &7 V& HO TSRO TG - (A) 1A XIS 2 EISZ . (B) BNCT (24
FTHBEIE, HHLEETA NG A2 X2 LEETH B,
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WD Z LT, B TPOR T RREOZEINE D BRSO RERDE ERBEEOE A EEE LT,
ZOFETNVEIEH UM ORE T, — B CRBEA(RET HBNCTHREK ClE, FA T OMAREE %)
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