(08 BRI
BEHRDESFIA

A
RURPEFHERE (BNCT) ORREFRORER

<BE>

R &M FiEIEEE (Boron Neutron Capture Therapy : BNCT) (&, #AFEFRoER (1°
B) OBRIGICE > THHEINBBEREBOT7IL 7 7HF ELIRKICE > THAMIEEKIES
DBEETHD, CNITIIERIRIEEMDESIERMWICETE (MREADEYIAH, H5WLIED
ATRBTORE) LRIFhiEFRSAWN, RFOFRMEMRIEIEEICKZIVDOTHRVESMRD
mHLNTWS, BRI, ?ﬂk%@?%%%%&v(ﬂ)Eﬁ@?ﬁﬁn%%&%@ﬁn%@¢
HFZAVTHAENMIbhTEY ., BUMKES. BEEIEIA. BHEREE (REPAD—TE) T
EEWEIERINTWS, BICFRE? A Hﬁib‘/\/\@mﬁﬁﬁmb\ﬁ/\fcwéo

<EHEFER>
2013%02F

<F3IX>

1. BNCTORIE

EEMECHEBE ERTHAMED D WVIIHNAEBICEBLZVWAORLEEMEH SN LCDHE
ZICKRS L, ROFRILELEVMDDPAICERELERT, BEPHEF (BAPEF, BAFHEF) 2R
HedeE, AEFERIVERFRZREDRERES (B (n, a) L) ICL>2TT7ILT 7RIFEFD
LRFRELIIBEING, oD FIIRIERH (RE) AEEV (<10pm) DT, ZDORIG
DOAMBAD D NI ZDIBEETEEZ &, AIFORFOETOEETRILF—HIZDOHAMEE
ICDHEZ 5N, BETELDNAD2EHEIMAE C THIRRIEER T 5. COFMFECBERF
DRIGDFERIL, £EBHRTEORNREAZT VAN (BR) M FORIGEED2000fELLET
Hd, >T. FUREEYDDPAISBIRMICEEBE I NIL., TIANEEFEFEZRE T &I
LOTHAERBIRMICHIETEZ (F1. M2RUVH3IASR) . COBREDORILICIE. YR
IEEYNBIRNICETR T EINATH B I ENAIHREARZ D, BVERME EEBADBRFMEWRD
&, BEDXFIIZIERETHDOEEBHEISRET 20A. XIRAEZOBRENIA. A—EHRICE
HDBREEETENA. BOTHROERLEINASZINEIGICRD, BEENESE BEYHE6E B
RIESEEIN A ZHEIFDVA. BPAFTH S,

2. BRI

BNCTI&., 1936FICTKEDG.L.Locheril kY ZDHABEMEMNIRIBEI N, TDEREAHDDIFTEIC
LSO TEYERBRTEDOMRIHEEREINL, EEDERARMNMITHNZDIFI50FERITKETILY
I~NTVEMHEM (BNL) OEZEBARFIF (BMRR) iR LTHALTHY, wwiﬁu:w
RFIFERAVTKESEDEENIBAICEKAONTZ, LHL, AnshikRoRbEY (B, %
72IE5R DB N D L) B, DAEBICEIRMA D+LICEERELAI 2 &, &U“EP'TE%%E
DEILERTDINTEY., BN ETEEEDBIROARBHRNATE AN 2L ENEREBREARS
T. I LEEIrEONLVWE FICHIEI N, %o)f?;zuib<7kl’co>ﬂ”§ﬂﬁuc;t$ﬁ INT
W2 7EDD, 1984FICITEBEFAMFHIRELEFSMNRIIN, £/, DHAETOHEDE
E(%ﬁ)uﬂﬁénwwﬁumwm%%ufwﬁrﬁﬁﬁﬁﬁénkovﬂ%l—tvv1ﬂ
XZ (MIT) OMITR-ITHEEMZEEE (FEHI1A) OEEKAR, M Thhi, 3—Ay/NTEAS
V- RYFUILHBHFR, RO —FT VDAY —Ew Y (Studvik) DIFFRIFE. 745V KD
MRIFIAR—RETEICKEBEZTRICHRBRFAR, Thhiz, LHL. K4, HARAFIDHETS
IPHAEEIFELR >IABRILDOTDRRREETRVEE. TL2HR CKEBNLD
BMRR, RV IT—FT VDAY —EYVREFIF) H5WIKIE CREDOMITR-II. &3> ¥ DHFR)


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1273.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1044.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_558.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_265.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_642.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1638.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_366.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_915.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_580.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_141.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_589.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2097.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_374.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_134.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_173.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1052.html

DIREEICH Y, BELHFRICHAES HHELTWEIDIF T4 VS Y ROMERIF (FIR-1) ICBEWVWTD
HTH D,

—hA. BRICBWVWTIIWMERIBHEIZN, KEISEFHLZ>LEYMORI SHEMEE~ADE
B (&Y% E) ICBNHRYHRLEEY (Na2B12H11SH : BSH) A2 UH L. ThEaRAWTHE
AR ERRARARZERE L7, DAEICE T 2RVDERRBIIZ1968FEHTR (HILIF) TiTH
nric, ARMEOERIE. BEOFM+ XIAEEREEN. TNULOMREFTMI N, REIC
mOLNBLIICR oIz, 272, HBADORESEICZ LWEHREFOMIC, FEFREICEKRLT
[RFIFH A NTORBEFENIAVETHY, CNHIARBROXRIALFNEFDO—2ICH > TV
oo THOLIRRAE—ZIHE, TABISIERICKZHECEZEE Ao /-DIX, 1987F., ZIBSHIHR
(EKZE) OIT27/=/"ZHRA/ 7= T75=Y (BPA) ZAWHARZVOEEHZEERED
BNCTTd o7z, BPAIXEEEIMIICHA ARSI Y AL R URIEEW T, TOERMEEEV., BPAR
8T, BNCTIZHO THAMIZRIRIE S D BERICHIG LVAEICAR o7z, TD%. BPANERET
DHADFERIEF -BPAPETZ AW T EHEHIR, SIERKREM (RICREBFILERKE) I
&£ > THEBRMICITHN., BPAIKEMEGREICRLY. Z< DEBECREFMEBIRNERBEEZTRT
EDRD o7, COEREBFAT, £H - SIBENFLAZHTR (RRKEREFIFEERA) 5D 7L
—7l&. BPAZ W EBMNEEDOBNCTA1994F 28 ICHA CRYICER L7 (F-BPA PET-
BNCTY A7 LDMEIL) , FHEFRHIICKL CHEMEZLESE LAVWANFREFOFET, HA
EIXKEPHRMOEEEZFE L TV, 1996FNDHKIF (KUR) OEKFZRERIEICEL>T, F
. BhT, () BERRFAOMEHEFEEDISIE (JRR-4) ICEWTENREFE—LDFIA
NAgEE Y, FEHOEEAEICEERIE, HAD MY 7L RNILOBHEHZBFLTWS,
DIER. MEHHRODERBDANLENTDFE%ZRHEL TT> TVWEKNESOMTHBNCTIL, 17
ETIIBBEEDEDER>TWS, BNCTHIER TDRD KX LREEIL2001FER, KURT/NEFHIZ
DTIN—TEMBRERERIERM (RK - ) AHETIT>ABRETRISAILTT Z2BNCTTH
Y, TITRINCBRBOMDPAMRIZ. DHAEIEE D ICKRIETHKE. BRMOBNCTHREICKE
BRAVNY NEEZ -, IRETIEMMNTCEBRBESEIRNAZ TR E L7-BNCTERRA BRI H FE
IBINTWS, BICESERINADBNCTTIE, EEREHIRL S DBREIRNKRIRIEEMRSD
AN, NEEIZREFEN (BHMENMALEVY— - A - BR) EOHEICL>TIThNh, *
DENT-HREHIEEINT, IRTE. BEEIHIADBNCTHRIZIKURY IL— T & EiFxH— (JIIBE
K- - EHR) - ZREEA (A - BES - 3#60) KONk EMOHERPFIICE > TEAIC
WMEINhTWE, EMEKESDOBNCTIZ2002FEH 5, FERTEREGT & ALY, BSHEBPA®D 2.
PR O DN ES B LM RIEEADELTTIE, BEFOARRIERKLEDERICZLL D
AADNNEFEIIR I —T 2R ME— (KREKX - - £2R) - )IIHRES (KREX - K) 5&
DHETHED SN, BEDEBENBECIIBEFRED2EEGFET0%., £EEHRRAK T2 BB
ABICE>TWD, Fh, BEURHEREICN T 2BNCTOABENRAAELERIN., TOEBENI-HR
MHEEINTWS (H4) . BE. b EOEMKESEBNCTEFDIRE XD T IL—FICL >
TERINTWS, £/, BETIE. ZRIFPACIHIA (MEREAZST) ICKT 3BNCTDSE
EREVEAADVINEF - $ARE (RK - RFIFEERRAT) ICL > TEEIN. SIRIHERINT,

D LEBRAERMEDERAZAT-DIE, T2, EFXYEBEFEMBRTH S, BEGTEDIIKICAH
RIGIGEETELCBEHN S I 1L —Ya vy AT LOEEITHON, BEREHE (BREFHHFERER
g - fARE) OBANICK > TBNCTHREFHIS A 74 ( () BREFHAFRHEREKE
Computational Dosimetry System : JCDS) Oz R/, I HIC. FNA R A E TOEFHEB
BEABNPICEFILET27-0DZFRBEET -V -V RATLANEBHRNM - BERHIE (7K -
[EFIREERFT) IC&k > CTRIF. J/BEIN,

Fo, () BERFHAEEFRMEE TIXIRR-AICH T BBNCTOHILICE T 5 7O DFRAMTREF
EIToTW3, JYBELRBEIBEEINI AN BRDZ2ZODDFRVFRIEEY (BPA. BSH) D
BEAEORE#M., BEOMBLEEODELZIASICLY, BRBEICKELASZ2RFLS
é\:n%%%&z\%%&ﬁ@%ﬁm\ﬁéﬂm&ﬁw%ﬁm\$7$%§%E&ﬁ@ﬁ%%

ToTW3,

KURZ%Z AW -BNCTD REHEUE. 2010F (FER225F) 12BRDBEFRT3064I3ZE L 72 (AR
KimfElb D=, 2006 F48 H 52010F48 £FT—BALE) . F7/2. JIRR-4TIF1999F (Fp11
F) 1082581510761 (2012F7BKFR) OEERRFIEREINTWVNS, ZDLDHIZ, RE D
HNEDBNCTHZRIEE., B, HICHAOHEZ=ZEF T EHMUEICH B,

CE: X, BEROFMEHBEITHURFOEDTH S, )

3. BNCTO =D H M FIR

BNCTTIIHMEFINIVRAROKREVHEFRENIDLETHS, TDH, METEZHD
&, IR TIEIARIFUNICELS, SHBETIFELNTEARFFEEE LTREIEKRED


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1049.html

MITRR, REARFEDKURK T (M) BHRRFHIAERHAEEEDIRR-2, JRR-4THB, TDHA.

BELHAATEREDIEKUREIRR-ADZDTH D, MBOAENFEFE—LELEETDE (R
158R) . KURDEAFRMEFE—LILIEBRPFEFOEADNEETHSICT L, JRR-ADZFNICIE
BADNDH D, INSIE, EERFICYHLZ D THEBREOEICERRFEEZSZI TWS, ik, ViR
DBEAHIRR-ADADNKEV, JRR-ADEBNZRIETHEFERENIKURDZNICHFEZE L TWS &

ThHY, BHREFEEZEETCIZRIRAY Y MH B, ILHICE—LDOHDEKREE DIREEA K
X<, BEDODERMURENBZTH S, IRE. IRR-ATBNCTHIEZER L TWBKRELE X, RIK
XZE, FINRRBR. REBXZE, JIIBERKE. KRERMKE, BEBERKFE. KRXE, REXF
Thd, KIRIFE—LY v v —%EFELTEY., BEFFOEMEIE FICEEZEDOH L ANDI AR
THBHDT, —HICBETZI2HIZV, CORIE. AMNOFHEEERFERIFTRVNWCEEZEZS
s BNcREEAD, MEFIFOEERFRMEOHBENAHS5 (KUR) RU'E6 (JRR-4) IC
9. HRAOZENFEEAESIRY. EEFBICBTA2FREEIEELEBRVO T, EEEAFES
DHEINEERFNSHIN, —HPEETREEINAHIERIBHICIGERB LA >k, ThiL. BEF
FOIDFHIR, IHEDRFNSBEIRINDVWRY, EOEERE L TOBEILIZEWNEDZE ZIC
&%, BETHEFFICRD> TMRSZFEFRHEARZEDDIFENICHY. DHAETEERD S
AY Y ML BEA>TWS,

ZTD—2& LT, RWBRICEITE, BRIHIHARS LRILOSELFTRMCHEKRR % EH
L. REWDHABETHSBNCTOERLZHET B0, EFEEEICKL DRI ERH
®EITO TWES ThMFRERERME LYY —] OBEIH D, FRAZE. 8T RILF—0
ERMEHE, BARFOMERAREEBEOEINTCEELSH T, FRTREEEITEENTA 514t
RYDNEINREZZICE BBNCTAEREDERLZBHIET ZEELTWS,

ZrxDRERFIFTCHERRES (BNCT) ORELREIE., REKRZRFIFERRAKRY (M) HEXRER
FHREREREEOHPIAOR B Z &N EK B,

<BES 1 bIL>

JRR-4 (03-04-02-03)
BEZZEDFICH T 2R DAZER (08-02-01-06)

BMEHRIC KL 2 DA DBE (IFEEFISR) (08-02-02-03)
JRR-4IIHTZ2RIRPEFHIEERE (BNCT) (08-02-02-17)

<BEXM>
(1) EHFS : RREFH. HKEE (1973)
(2) Y.Mishima et al. : Lancet Aug 12:2 (8659) , 388-389 (1989)
(3) E1H : Boron Neutron Capture Therapy for Tumours, FaATZE (1990)
(4) K.Ono et al. : Int. J. Radiat. Oncol. Biol. Phys. 34 (5) , 1081-1086 (1996)
(5) K.Ono et al. : Int. J. Radiat. Oncol. Biol. Phys. 43 (2) , 431-436 (1999)
(6) S.Imahori et al. : J. Nucl. Med. 39, 325-333 (1998)
(7)) BRRERFAHRARMAARIFE (&) : FAREFEFMANY KT v o RETHE2hR (1999%F3A)
(8) S.Kawabata et al. : J Neuro-Oncol. 65 (2) , 159-65 (2003)
(9) S.Miyatake et al. : Journal of Neurosurgery, 103 (6) , 1000-1009 (2005)
(10) I.Kato et al. : Applied Radiatyion and Isotpoes, 61, 1069-1073 (2004)
(11) M.Suzuki et al. : Jpn. J. Cancer Res. 91 (10) , 1058-1064 (2000)
(12) M.Suzuki et al. : Int. J. Radiat. Oncol. Biol. Phys. 58 (3) , 892-896 (2004)
(13) M.Suzuki et al. : Int. J. Radiat. Oncol. Biol. Phys. 59 (1) , 260-266 (2004)
(14) Y.Sakurai et al. : Applied Radiation and Isotopes 61, 829-833 (2004)
(15) M.Suzuki et al. : Int. J. Radiat. Oncol. Biol. Phys. 66 (5) , 1523-1527 (2006)
(16) M.Suzuki et al. : Int. J. Radiat. Oncol. Biol. Phys. 66 (5) , 1584-1589 (2006)
(17) NBFRZ, fb: "ORPHEFHEREEL (BNCT) ORIREFFRDOER. Isotope News,
No.631, 2-6 (20065118 )
(18) T.Aiharaetal. : Head & Neck 28, 850-855 (2006)
(19) Y.Tamura et al. : J Neurosurg. 105, 898-903 (2006)
(20) Y.Sakurai et al. : Phys.Med.Biol. 51, 1-11 (2006)
(21) RBRZRFIFRRFT : KRNV T Ly b


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_807.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_03-04-02-03.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_08-02-01-06.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_08-02-02-03.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_08-02-02-17.html

(22) () BARERERFHHERFEREE : 175E (20065F) R FIESSEIRER
(23) () BARERERTFHIHFRFAREEE IRR-4 : http:/jrrd.jaea.go.jp/3/31.htm
(24) REKRZIRFIFRERFT : R—L_X— http://www.rri.kyoto-u.ac.jp/BNCT/bnct.html


http://jrr4.jaea.go.jp/3/31.htm
http://www.rri.kyoto-u.ac.jp/BNCT/bnct.html

1 KUR&EJRRAMELH

i FE—LDOHMELER

=)= B{i KUR JRR4
PEFIILTORE
ﬁ&?:*..ﬂ?w n/cm? sec A ERF LT 3.6E+8
ﬁ’h‘;ﬁﬁ okey  /em?sec 1.1E+9 2 2E+9
EEPEF n/cm?2 sec 4.7E+7* 4. TE+5%*
AFZH 1.00 1.15
A RBREE Gy/h 0.6 2.4
x >10 keV xx >2.6 MeV
cd b = Cd (0.5mmEAFE=) L) Hh/\—HELDAu OFERSTRE

(BEHESH] MF 2T

Cd (0.5 mmEAF==) L) h\—{FZDAu DFFERETHE
KE (ESMXERFIFEERR)



BNFH > 7 afi+1.47 MeV

478 keV 163 keV/ um g}

Qum

Mot 7 J.-..__,,(‘P
4 Jntrrl
210keV/qu

Li IRF#%
0.84 MeV

M1 B2PEFLBOERIG
[ABRE] MF A= E (RBAZRTFHERRA)




RpEF

HN(H,F})HC
P:590 keV/10.8 um = 54.6 keV/ um

¥Rt DFESE
108(n,a)’Li >> "N(n.p)'*C
20004Z L1 £

1M0um

M2 RPHEFLBOBZRIGICEDREMAE D E R KR
[BEEK] MF A K (RBXERFHERRA)



MR & 77

100

10 2

10 -3

MpMETER
14“{",[!}14[}

BETHALHLHE

b EFERTHRDLEO0M

P
+B-10(10ppm)

0

5

it F LT R (x1012/6m2)

X 3

10

[(BERESH] MF 24Z B (RBXZRFFEERM)

15

ME T2 RIBEL

30

20

10

L]
o
o
o

o1 EFETO0M

W+
‘_‘

,.*"“E#%'ﬂ 3x1074%

T
1.""'

*
D L

0

] | '
10 20 30 40 50
10B JREE (ppm)

"Bl DPHFOFRMREINEZIE A

60 70



26 woelx aftar

FPrior to Prior to 2 weeks after 20 weeks after 1% BNCT
dweeks after

last GKS 1 BNCT 1" BNCT 1 BNCT
nd BNCT

Dec 2005

4 EMHEREICHITASABNCTOHE

[HBL]Y.Tamura et al.:J Neurosurg. 105, 898—903(2006)




HKF T

@ 7 —HAKEEAE

@ AXIINTTEEKE

@ YFI(1lmm)—AR7F—)L
(6. 4mm) > ¥ ¥

® 64iHVD AT

@ & BN JRET—F

@ SMWEHGERR P IZ
. J:—Fﬁ,‘ EEE@*’{ E-4 :{EREMER | i

) — -
_.r""':ﬁ;' U.’"’? j :&:;1.-“,_._-;-\_‘-_"\_
E-1BEHL

5 KUR®M E K & &
(HRIESBALEFHEERA :KURSYILE




Wl T

= —mﬁ-f:‘..wﬁﬁiiiiﬂl

T MNo. 12—
1100 1
— -
oty o SRR AT
\ E— L —
gk RE
Efﬂ 5&;'}#. O AUADTFL
3 -—tn
I
it 1 UEALAYUFU TFLY
E | i —"‘-\Uf"'"-___'_‘-—--:___-h ‘l."t _
| T
‘ T3 % : 2
| i?ﬁﬁ 5 1 I b
. EATA
= ' - I |

] El:mﬂ:hamﬂfﬁfﬁwu{ﬁ}.ﬁfﬁwjmnpww WETH2KE(19994£3 7). p.81




