FERL 30 EEEUHEEEEABAEERERRRESTEL

T30 F£E REERERBET DERMSR - VATLHRRRESEE
(ERHBFCEATIARAS FS14 0 (F51E) REEH)

RORPIEFREIEEE (BNCT)
FFE WG HEE

FRE31E3 A

E I ERRAFEEANERRMHR SRR






Tk 30 £E FoEREFHEIEEE BNCT) BAREI—F U5 FIL—THELE

(A+EIR. WAEE, XER)

K# i

R RE EZARAREABLCERERR XEFIFEARE U Z—
PEFE—LRMEARTF—L F—LY)—5—

AR Ba | EREEBIZEHARH
EEEWBRFEM R ERBIEG JIL—T Y —F— TERER

Bl =8j L2HEKRE K¥ I2HMER
SNESS BNCT AL R T LMEREE 13{IF842

XEEE 138 | FUEKT EFERR £aEMPE 3R

#BHF BRE RBRFESRFOHRERAER NFRESFHAREL 2 —
HMFREZYELARIET EHR

Rk = RBMRFEERF AR FEHARR
HFRESFMEL VI — NFRESFHARIET &

Hf F— LEXRFRFRIFHAEN HBMEIFER
IRLNF—IFRBE EFIRIILT—ITFHARE EHIR
He B RBXFESRFORERER NFRESFHAREL 5 —

MFREFMEZHRL T A2

FREEBIERASH EERBERD EFEKED

REXZFEFERR REREFE BMARESH #£8R

1)
o
rZ I]E El‘
oo

hi G2 RREIEXRF REBRWMRIRMER LFEmFFEMRAR B

wiE  REE RRERIEXRY RERMAIRMAER £BRFHARH Hi

TH E REIRNF—IRTLAK¥ARYE RFHEER KiiHfiE &3

BH = Bt CICS Efn&

Kk E—B | RAKXZESRFHREARR RS RESR EHTIM
PFREMERARDE HiR

NI ENHARMKEAN EFHERNAREARSE RIREFLREWREM
MR LEE BREIRATLREF—L F—LU—4—

% WG E#%B

=F EERMBREMER BEIFEHIEIM
TSI RATFAVIDTINA RAFRTIL—TF




RORPEHEFEIREZ BNCT) FAEWGCEER FfERTRE

F1ERAEWCEER
FiER FT31F2A 158 (£EH)



2.

3.

4.
5.

"

FE 3T ceeoveveeeeeees e sssesssssssssse e s 1
(RN o F - B G N B G2 R = B: s R (v b SO 1
1.2 BNCTBAFEAA FTA4 2 (FBIE) [REDIRTE oo 1

BRETZETH ... eoosssesssesee s e 3
2 T == 1) 00O T 3
PIP I 0% 3 R - A 5
23 BRI BB TEIH oo 7
PR X Sl W F 5 R 4o - SO 19

WG BRETIBFEE ...ooooooeeeeeeeeeeseeeececsmmsssssssese s ssssssssssssssse s ssssssssssssssssssses s sssssssssssssssesessesssssss 21
31 H30 DBAFE WG SEBIIZS cooooooeeeceeeeeeeeeeeeeessessssmsssssssssees s sssssssssssssssssssssssssssssssssssones 21
32 FIEBAFEWG EEDR BEE oooeeeeeeeeeeeseesosssessseee e esssssssmmmmssssssssess s 22

R o R /D) OO 28

BESIRR * BEB I oooooeeeeeeeeeeeeeeeeeeeesessssssssesee e ssssmsssssssssss s 58
5.1 BRIV D OFEIEIETE c.oooooooeeceeeeeeeeeeeeereeeeeeeeeeeeeeness s 58
52 H30FEE BNCTBAFE WG DFEE D .oooocceoeeeeeeeeeeeeeeeeseseeeeeeeeeeeeesesessssssssssssseseeeesesssssninns 73
53 BEIE T BB EIUMR oo sssssssssssss s sssssssnnnns 75

5.4 BT B ERABE L U B oo e s e ee e s e e sse e es s esennee 76



1. BX

1.1 FAFEHA FSA OB ELEDIT
EAEOEEMBTISILEM 28 KA L SN EH, AEERITOVTIEIXRBLEAZATH
BOHELT. FzBTATATHERELTERLICKWEEDNTE Rz, RUFRFH
FatEsiE (BNCT; Boron Neutron Capture Therapy) [$BAFDAEMIE L L THELS
WEDTHY. 2017 £ 2 BIZIFEEFEHED TERITEEIETHE] ITE D EHEHES 3
RMED—DITEEINTLS ', COREAA K542 (F51%F) . BNCT FAREED
FEICELTEELTH-0DLDTHSH, TOEALHEIL. BNCT FRAEBREE L T DRHE
mB. &iE - BEOFTH, HICMEFEFHFREREAVDSILODOHRNOHIE, &
AETIHELTREEENRFEITAREFIEEZR I, 2L, EREBBRERTERIRFED
FODERMGIMELE. AEICOVWTEDHZEE RO RPHEFHIZEEAMERSERE G
MFHRLERICET H5HEEE () -BEMR-1 (TR 29 EFERMRERRKS - BEERSE
B GREHAEZEREE ROZRBEFRHIREZ BNCT) BE WG HEE) #5523 5
CEEEDD, T, RUTBIEAEEERESFLEHE (PMDA) OXEMEZELZELT
ZTOERYUMEHRTHLLHRESIND,

CORFEANA FS4 (F51F) THRET H5E(E. BNCT FAEEEOR MELITRET
¥, KEZOHMBS L UHAEE, ERREZTHORAHFLBERE. BEKMARETS
MRELERE. REBEZERDETELERE. BEKAA F3M4 U ELHTET HEEF
2OBBREBELEE LIz, MAHREEREMESHRAEMEES - BiE. MSHRER L RS RMEZE.
MEHREZ DL ICRET 2T & FiER. ERFRECETAHMBEAL TSI L ERIR
ELTWADT, CORRBHA RSA4 > (FBIF) FIhSICBET IEBMBORERTE
LTS,

1.2 BNCT BFEH A K54 > (FEIE) BREDRERE

ChFECHREEZBATELERTFFE BNCT CTREEHFENSNEBTHL e D INE
225 BNCT ZRECHBE ZRE L T, FAFORRE. HWROBEMAR. SEMAFENLEFTN S8
FAF. BT IHMI. BMSLVHEBEZEREL, BNCTHEAA K342 (F5l1F) R
EEER LTz (H3089), £z ABEDHV VA —N—FTHIHEMNFRBIORY FL£H
TWAFHEIEE () EEHE. EEMBOEREZHBESHIZN > THE Lizma Extnft
TTEEL, ZEEMRODEBERBLIUVIA FEEHLERIC. ARG FSA42 WG &
LTOHA RS54 VIREZER LTz (H30.9.28),

LLGhs, dUFEZERALELTERT S, RORERELHFATIHIENS . RED
BEHRAENOIMETELA L., FIRLGRRCEHBFEZZECERRITITHSZ LMD, WG

BE4HmE FR29F2H8 2B TLRYY—R, TEEBIHBEEHETHE] CEOX, ERESE (35
B). ANZEHAEESR (1&8) RUBLAERFES (3ME) %1E%E,
http://www.mhlw.go.jp/stf/houdou/0000153128.html



http://www.mhlw.go.jp/stf/houdou/0000153128.html

FELUNDEMRODERSLUVIA D FERDEIRL, ZEMKICEHEST SEET D 3 F
£ (AXRERFHZER. BRAEFYEFR, AXAPHFHREZIFR) ICEBEHFEEKELL:

(H30.10.11), ZD#ER. AER—CEBEREOBRWMLERICLEEELT . AEAC S
A UBHERORELPCEMROHIMEZET SimmM eI nl-f-H, FH 31 E2 A 15
BIZE 1 BOREAS F54 0 WG ZEESZHEL. EHERMNERLLBERICHLT,
XELKICOH->THEL. MR TERZER-, TOR. AZTERTOREREEZRMS
B ZERL. WCEEDAEZRFT. ZBMRETHSE= (H31.3.20),

K BNCT F% WG TlX., Axhit. 2. REZHEKRL DD, #BFREOHEMH DA
BRERITEXIET S0, BEEFBEROFEEE () CREDFENS, EXBED
BEALAZEERTHNBE Lz, BIFOMRSRABREDENDLLELIHRE L UESE LDHR
RIZHTI2EMRBERZHEEL . RFERFKICEET HLUTO 7 IHE (CBH L TEFHETERE ()
EDOREAFITET o1 (R HIFEEICER/LI-8EEBDERK IO FaJLIZEAL TIE.
BERIRG XL ENEBRREEEZEOBEN W EMD, ARAA R4 VBB LT,

K1 FARAA 54 OFBER &EHEER () O

No. BNCT Bi% WG DR =R LY HFHEHER ()

1 | BNCT FAED#R X9 HFHEER () *

2 | HMEFRAOREENE=S) Y (2)IERRREABRICBE ¥ 2 FIH
2) HEDMREICEIY 5Tl
@ EMMnett

3 E—LONDNSDWIE DHFRER | QIFERKRANRICET 2F1E

1) BEEDREMICEEY T

QOE—LBAND L DTA LVREHRIC K 5,
FLITHT 2REH

4 | REDOEGIEEOHMEFRIEISH | (2)IRKARICET 5F1E

T HHE 2) HEDMREICEIY 5Tl

(FIBHFIR. PHFE—LORERLEE
wESF)

5 E—LONDNSDWIE DFRER | IFERKRARICET 2F1E

1) BEEDREMICEY T
GOE—LANDLDRZ WNVBFRIZE S
WEL T H2REM

6 |ARETEYATLA (2)IERRIREABRICBE ¥ 2 FIH

2) HEDMREICEIY 5Tl
PHRFE-—LBLVERROBREINR
ZEHE Y ABRICAV SR ERETFE




7 | in vitro FHERIC X S EWMFHIN R DHE
BAE

(2)FEERIREAERICEE T 2 F I/
3) EWFRIR

2. MREIRIH
2.1 FsEO#—

(1) B&EE

BRTEDLTLLENT, AEICHTIMEZOENEVWEFENR o0, TLRECE
FIRGEICEL THRERZFAL. EMROFz v I ERITE (R2),

+2 BRER
B&EE Rz &%
BNCT Boron Neutron Capture Therapy RoRPHFREIEEE
BPA L-4-Boronophenylalanine BNCT AR IREFID—D
BSH Disodium BNCT RAROREFID—D
ortho-mercaptoundecahydrododecaborate
CBE Compound Biological Effectiveness RORIELEVMEMENNRL
DTL Drift Tube Linac FUZRFa—TU=T7v7Y
BF—BPA | [*®F]-L-4-Borono-2-fluorophenylalanine iAaRn/s 72z L7 S5=
v, FBPA £ 1V5
GEANT4 | GEometry ANd Tracking 4 EUTHILAGEI—FD—D
ICP-AES | Inductively Coupled Plasma Atomic FEHEBRARTIXAIR LS
Emission Spectrometry X il
ICP-MS Inductively  Coupled Plasma Mass | FEHEABERTISATEES
Spectrometry Ui
KERMA kinetic energy released in matter h—=<
MCNP* A General Monte Carlo N-Particle Transport | ¥, f£F. BFF=EFh
Code b EMAEHLEHFEETE
DF=HDEVTAHAILOAI—FD
—D
MCNPX* | Monte Carlo N-Particle Transport Code hEF. BF. 150MeV £TD
System for Multiparticle BRIEZ4 75 &lExf-L£5
and High Energy Applications MCNP D#L5R AR
PET Positron Emission Tomography 5 BT St B iR




PGA Prompt Gamma-ray Analysis BN% y #Ro#7
PHITS Particle and Heavy lon Transport Code EVTHLAGEI—FD—D
System
PPM Parts Per Million BAS®D 1 (0.0001%), S| Hfi
RTORIFREEIL pg/mL FT
BE
QA/QC Quality Assurance / Quality Control mBERI. REEE
RFQ Radio Frequency Quadrupole =EK 4 EtBE
RBE Relative Biological Effectiveness EMZHINRL
SPECT Single Photon Emission Computed | B— Y F 5 i@ iRes
Tomography
TCD50 Tumor Control 50 7 v & 4 TCD50 (50%fE%HE#RE) B
TytA iE
T/B tb™ Tumor / Blood Ratio 5 s MBRPDERREL
T/N E£™ Tumor / Normal Tissue Ratio fE55 & EEBRBOREREELL
N/B Lt Normal Tissue / Blood Ratio EEHRE  MhOERREL

*MCNP & MCNPX (. IH7E MCNP6 £ L THEaSh TN,
“*Z ZTCIRIARVEERDEE (£18) LETT,

(2) HEMAE

IR () #% & nf—

MRFEENMEHAETOE THPEFERESEIMERA—RAOIETFREEEL.
HlitEAR () CBEMZE LY. IBNCT AmERE P HFREEE] F7=13 IBNCT AinE
HREDMFRFARESATL] ERB L, -, ARMAETRESNSGREE [NHR
2. ERICEHIN-KREEL BEKRE) LEEL, ABRTECRETMETEELLD
CBE (Compound Biological Effectiveness : R FRILEMEMFEHIZIELL) . RBE (Relative
Biologicla Effectiveness : ¥ 89%h&RL) . T/B Ltk (Tumor / Blood Ratio : f&#5 & Mi&kF D
EEREL). T/N b (Tumor / Normal Tissue Ratio : &5 & IEEHMBOEHR|ERLL) . N/B
Lt (Normal Tissue / Blood Ratio : IEE#R#. M OFEFEEL) EOFEMAEICDOLTE.
eAREBELTH— L1




22 R DOBE L EBER

(1) FFEOFE

BEICHEFERAVSBNCT (F.CNETHRARFIFEMAL TRERAENERE I AT
i, BRTIE, RBXZREFIFERT (B RHRFERSEFHHREREA O KR %
[Z L&, BRRFHAEMAHEMEED JRR-3, JRR-2, JRR-4, KBTI ¥ K% (R - RRERAHK
%) @ MulTR 72 £1Z BNCT ARSI HREINEH I, BHNES CEESE. BHRAREY
EIZ L TE L DEERAENER SN T EF[1]-[4], T 1990 ERIZITENFEFE—L
(E#&IL IAEA-TECDOC-1223 £88) #HRAETE HHBHERMA KUR & JRR-4 [CEfFSh., &
52 BPADRRIBADEIEZ PET CHERIZH TE A LS ICH DB EDHMMERNH > =,
ChITK Y EMKESICK L CTIXIEMERHMNRIEELE G Y. S SHIZEEREMNAPEKERED
DANDBERILANTHN . BNCT [(EREMIZES LTz, LA LEFFEOAETE. AE
EBELLTORFIFERESRETLHENTELGL O, BERARLSERTELELVE L
SEH#ESNH >z, IHIT2011 FORBAKREKITEKY JRR-4 [EBEIF &G o112, 2019
FHRE. FRFFER—XD BNCT EE%(E. EINTIEKURDAEHZEH>TULVS,

BNCT IFEFIF AV -BRMRETEIVABENRNERIESATLSICEMDLT . BF
FROBETIE. RFFEAOESRIHENTELRV D, EEBBLELTERIES
CENRETH - CORRITH LT, IBEDOMEFEMOERICKY . RIEICEHHEE
AR /DR DR ZE ST BNCT [CERSNDKEBEFHEFEHRESEDH I LAAEEL
Y. COMERPHEFREZAVTEETT O MEFE BNCT NREMNEL>TE, 2D
BNCT FANNRERE it FERRSTEE (X,

DIRFERIABEREB ZRE LT BNCT 2N TERT 5 Z &M HETEE

QHMFRAZEZCERBHB L L TESRIBRFET S ENTE, BNCT ZEERHARDE
BED D EEERES S UVEERRBRFOEBEICRTY TT7 v T 5T EATRE

@INITL YEAMNA. BRALAICHT ZEANLEBEED 1 DELTHEITLHIEN
HEFTED

@BAOD BNCT AR Z TASI LTSI EM D, BNCT HEfff B & VEEBZESNZE
BIHATRE (72 bAD U R)

BEDA) Y FHEFTE, BADEREXDRRBICKECEMIT 21 DELH D, T
1 ERFTEENTEH T HFREENL. ENONAEEZBARD BNCT BERICHBLTAE
EAS5M4AUNIOY REIMARTED LEFSA TV S,

(2) BNCT AMERBE P HEFRIIZEEDER

7. NS THESFZAVH LU BNCT AR EEFROREMESITHATIVS, T4
ARIE. FFRMERZAVCTEHER : 8 mA~E+ mA OFERTF (XICBEF) 23
MeV~30MeV BBEETIHEL. ChEARY YD LGEDFEMMICEG L TTRMIZHEF
RERETDHARXTHS. BNCT AMRBHEFROZHUMELTIE. RYYDIL, UFD



L, B&U, 422U EEESND, S TRAMSLEMENY FoL ($9180°C) FAL
5581, BR)FIOLTEESCEER)FIOLERAVSAXEHEIA TV S,

BNCT AICIRESINA TV A IMEROBRE LTEKRANT HE V170 O AR EER
RINERFLHY . SSHICEREMERE. Y=7v¥ (RFQ B, £ LI, RFQ & DTL
EHAEDERELD) LHERNMEBIALLATNDS, BERIERIIETEI IR
ILE—DE MeV THSH—AT. KER (FHER : L+ mA) ZMETES7-0, EITE
RIMIZ) FOLZRT “25MeV R X KERX U FIOL” OAROEEICHEAIATL
5, Y18 rAVARE, DMETEBICKIRILFE— (~F+ MeV) ETMERTES—
AT METEEFEHNEREN 2MABEETTTHH I EN D, BMMITRY YD LERL,
“BIRLFE—XPNERXANYYIL” OAXTHEFRERETIEBICAHLLGATYL
5, D=7y ARE. VFOLLLLLEAY YD LOBmAICRASATEY. XERIEE
NAEETH SN, BIRILX—ILT IEEIE. MEENKELLE>TLES, ChiHDA
KITWA T, ZEHUMICBHFT ZHFE LTHBFTELRCEERF (d) ZMELTRY YDA
[CERH L THPUHFRERESEIARIHARINATNDS, SOICHEFRERKESE DA
HXELT dd) Rib. (dt) REO#HBERSZRAWVSARILBEHEIA TS, & 3 (&,
2018 & 11 A ANERSN THEMFE SN TS BNCT AMERE b FRERE (RS
REIEERL) &R,

=3 EANTHERAFEINTULSBNCTAMRFZE P HFREEE (R018F 11 ARHE)
‘ AT, BiE | opres|
n nEER ZE1 FEAEDMETF . P aE s
axX ;;.]Et *Z- T ;ll’\)l/#_ %l)ILﬂE EE'H( B JIL A—p— ‘IkIR
= (MeV) (mA) | fE (mA)
R K2R FIFEERFT /A= NN =bY Be P: 30, N: < 28 1 1 EREH | FRIKER
MEILBNCTHIEEV42— | Y4B bkOY Be P: 30, N: < 28 1 1 FREH | BRKER
Sk ] Be P8 N: <6 5 < e
MHIMS
JEBGER
EiNAMEEL S — R h0sESS Bk Li P:2.5 N: < 1 20 12 cIcs
BRI T
BH7E BNCT BBt V4 — Y44 kaY Be P: 30, N: < 28 1 NA ERER =5
SIR)IAEBEBNCT Y42 — I £ & Li P: 2.5 N: < 1 20 NA cIcs B
LEEKE BEMESE | @G| P28 N <1 15 NA I\t A5t
BUERR
Budker Institute (B ¥ 7)
B EESR B Li P:2.0, N: < 1 10 2 — B
Neutron Therapeutics Inc.
EEIESS B Li P:2.6, N: < 1 30 20 NTI BMF
CKE)*
SARAF (£ XS5 T)L) * HRIE IR K Li P<4, N: < 1 20 (?) 1-2 — RS H




Be
CNEA (ZILEVF ) BEMERS X P, X P:14,N: <6 30 <1 —_ Eakides
d
Legnaro INFN («f 2 ') 7)* BRmnES Be P<4,N: <2 30 NA — B
BlLEA—D—BEFF: [EREH: EREMHEBIZE. MHIMS: Z2EIT AH A =4 X, NTI: Neutron

Therapeutics Inc.

*18th International Congress on Neutron Capture Therapy (ICNCT-18, 2018/11/06 &dt)&k V3B

23IFARICEITHBEESTHE

(1) HFREREELDEN

BNCT Tl&. ROREXDDM CTRESIRVRRENXEMTHLSZ &ML, KD
WETHRAEIZE L DBEGNTBFUBERENROONTLVEL, LHAL., 1HESHTH
STHRIFEHOBFANDBEL LGS0, BEORETOEIBLARELRY B L TERE
PREELS, DEFLRFRO—FETHI I LMD, FTFRAREE L BNCT DAE
FEPEBOEMHELBELEZLDER 4 (TFRT, BME. ZEENTEFAH DR FHRA
BEBLOEND D BNCTEBDHAMNE L. DA D EHEIEZELBARAS K34
VOFHEEEAHME SN, INSICHTIEMRORBIMAEDIEHEEZ 5,

R4 KIFEABESE BNCT OEAHEWN

EE_I'I

ik =)

HLF 4R A

BNCT

RETEI%. JAREERE

1 BE#5 T, ERERS
ERA)

30 ahvo 1 BEEDREZAY, &
X 1ETHED

BEME BatOho#t+tEoF BEHEBHOICATREGRYIED
bS]
BREREDEHER E—LNERE. BED | E—LRE, BEDEE. EE

#BE CERRBERZD 2
BERICE>TOHREES
nad)

RDORIFRRE (FIFEARIS
AT, AEEELOBERKX
=LY

BRE—LBMHEOEBHER

XL E & VRS

MR E & VRS, REF
RAEREIM . BEMIER

RO ROBE S PiEF

HEMT CE—F1IEA

BRAEFHMrOoEEPEFETO

QES i EOIRILF—, dEF | ERLEIRLF—DHERT
FZRMOGHRIMELT | 2HEFEEV y KR PHEFD
FEET S ERICETOEEETET S
EHRE WATIFAEL ROREFZHRETD
BRETE AT L BRTREEAREFADL | EERFEERD




DHrESD

R fm DMEHME xR X E & VRS BYORBBRNEDEE (y RE
H) "E

(2) FAEBIUVFHEDRR
K 4 [CRIFEBRIZOVT, SoICEAMGEENRS > FEERBATHREL. Chic
Y HEFHE WG DEMRDEZAZT LT,

(2-1) BERBEIUVREZEH

RERBEEDLSICRET 2N 7 !

1) BNCT DS DRHRAETIE. UAT HREIESZRETHE SN LM, FIKD BNCT
TIIEEEBI-HT IMBRBICK > TUATIREOLREREL TS, MXT
BAEHENA 1-2ETHEID T, MEHABRDTTE, HovFH4 TR ELRBDEEMN
WELED, £z, BNCT AMERE P HFREZBICIE, BECLICELINARE
([Zx AT e BRI ISR CIRER DO FIEEEEZ H D2 LM ROEN DB,

2) BNCT OfR2lE. HNBBHICLIERIVFRRE (TR, KE. yBRE) &, RVREE
DFITKET DRIRBENGHD, LHL. BENDRIREEZBSDICERKIC
BETDAEEHEILESA TGN, BRTEBHFIOOPRIVRRELEHOMNL
HRELIZT/BENSEBENFRIVREEEZHTET S, L. ZICHERSDEEICK
LEBNRIRNAORY—EEALRELGOT, EEHMREARIVREEZHEICT
BFH5ELEOTEHEVRITEELNDLETH D,

REREZTMHT 5 LERBEM?

1) BNCT TlF, BEFHEFITHEL, LML, HOMSHRAERE L DLERICEWTES
~DEEREFERZGHEMM TH S, sHEHFEE L TIE, MEMEBEREIC K Y B
KREOWEHR EpEF. yiR) ZXBIL. BRABOREZHET . BE&ROMA
RORREZAE L TREBREZTMI 2L EDHTENH S

REREOEMER XN ?

1) BNCT O#Z5HRELEEIL. PUHEFENCDE—LT S VI REE. BEADKRVRE
BOEBICL-TEILET D, EHMEOHFEHEEIL. ARBMIC K > TERKRMICHIETS
nTHY., ZHEMEFTFMEREHARERETH S,

' BERE  ERICEBHINCRE GRHORREZET). AFKRE  ABEHEICE SRS SNIRE.



BREREETBZNMHT E5-DIC, EQLSLFENEZ OGN EZM?

1) fEFEHFICELLIEHER L ZOMGAEZE LTUTOAEENEZLOND,
FEERPRARER S K WUAEATD QA IC T, MRZFJEGLRY. BEMOLILEEZICLSH
MFROZHZIEET 5 (ELOHIRRET. BENRESH. ERFICL>TED
51=8),

BERTE S EBEMNEELEROINEMET S,
BEPOBERMLELZNHT SO, BEYRIVFLZFEAT 5,
BIBLRBAMACZ BT T, BYGCERNARZEET 5.
FERMICIE, PHFREERICK IBHBHERERS,
BE. SEOMBES S UEFRARRETE. BEREZFA T IV VICHET LI LR
BIRERIRICOLEDNEF LIVERAENRESNLFREELHYES

(2-2) HHEFREDE=SLYVYT

B REOREFLEIECY/IN?

1) FEMHBGEOEE. FERE. ERAKE. BEREFICL>TELS,

2) BHMMBARFLESAREEONRRENAEZERLGIENMBENECYRFTLILE
BELEXMER (EZ2KE. FREEFELSERESF) ALEELL,

3) FFERREAER D D VWIEREFHEIC I HEMMFAOLE. hitFREFNM. BHIOR
MREEF VI BERRATHD.

PHFREROEEZERZRE_F4 TELVEESE, BMENICHZE=2ThEILN?

1) BERE—LEETODUHFEREZ)TILIALTEEEZ4TEIENRZLEEFLL
M. BK. ZTOEMIE+2HEIL L TULEL, ¢ﬁ%%$ﬁ£ﬁ®ﬁ%%ﬁ%‘&ﬁ%
ELT, ENMAHKEERE., E-LWMEROEEZERE. E—LERBE. EH
MERERE. BEMSRETIHER yREIESENBEZ5ND,

2) BEENICRESIN-FRFEIV y BTYTEZSTL, PHEFREOKRENGE
LIFRANTZLDOT, BEORNAMBRECHEZICL>THASNIPHFRENDE
BRESBRICIEELTE S I ENEFELLY,

FHEMICE=2 9B 5 A4 LpEFHAEBHEEALTLSH?

1) BEHMSEKEE. EUMEE. BLUVE—LBEROEZELTLELREFHAL
DOEBICETHIART—2I1E. BRIEFELAELRL, LEA>T, PHFRERDORE
ZEEBEMICERANT HI12IE. ERRERICEVLVTINoD/NF A =5 LPiEFHADHE
BZANTEL I ENEFLLY,

2) FEHMHPRBLLEVSEHROD ETE, E—LABEREPHEFHAOHEBIT—ERHIZFHL,
Tl BENRELLO LG TAE, By RELPEFHAORICETFVHEELH S,



L. BIE y AR PLVAIETIK. EEREOSEZT. BEARVPEDE A L
SUNELDIO. TORMEEZEMICIEELTE S ZENEFLL,

B OREREIS SPEFHAZELLZRHT S2FTORRITEDEEMN?

1) BHMICEESNREELEBSE. EONCEBOREERDEBEEZNOILENH DT
O, FRMODEERENGEZFNTA—FICLIIBRMETORHMEZRBEL >TH
CTENEFLLY,

2) EERERICE. RFLTPHFHOIOEE. BESLERICIIBRBRLEEHNERE
Shd, BHHEENEE S L. AIKEENERETLER I 2L EDERNIREL
B5. . BEHUMO—BHBOERLEEE. ABEHNFE—LERIGIIHETE
BWMEGENHEHZEICLEBET S,

3) BE. BHNMEBEGHEHREFHANMET IS0, BLBREEGIFENIEALET
HAHN, MEBLEEHTENMES BIZIE, EHMORIEE. B/, E&. Wg L)
[CHTEHIVRIIRDAY MIBETHS,

(2-3) ERHABFBHOMIL
BNCT IZEWVWTAREIZLE 2BHEEF (RERESIUEDESR) ~DRE GIERE) 55
DI <HMEDRA L L TIF. LLTDRA VDRESHR & RBHMSFRD 2 DM EEEIN D,
i A LVREHRIZIE,
1) E—LASNDEEMNSRAVNT HHMHEFROY ], BEUV. Ch b DMEHRN
RANEDEREFTHE L THBUEEICAST SELELR
2) E-LOELBELOHEDEMMNGT YiRITHBERE—LIZK > TRHFHD
ERALICHRST S D ISR
D2 BEAEZ OGNS (UT. RAVKHFREES), 2ICE, EREFICEIRF S
3. E—LOQBEEMNSRH LIARE—LNBHENTHIEL CEBIFEELD
BERELET, RERARIE. BRPICEBNREL-DEFICK T, EBEER
THMMAMIEL THRET S vy REEDHFRTHY . BEEMIZK > TRFMZ
BERFAREOWMANEETS D, RFGUEICLIBRBERARIRAREEZEA
THCETERLTWCHBESEAHY .. BRERETTES, EEHENAVITIYD
v EDREE LT%Z%T%‘I““'IE%J\%ZDO
CNLZEBFEAT, INLOMFHRICE DHBIE K DERICDOWVWTUTITRT,

E—LOSD S DRA VDEREHR, BERARICHLTES BT REN?

1) BNCT AHMFRHEEFIKREEOHEFERESEIVLELHDH, LAL. PHEFE
EAMEMES YA —FTEHIEAHLVS, E—LONNGRHET 2HMEFEE
AICTHERELL, CORAVEFARICEDIBEE~DMHERER, BEFRADR

10



ER~AORE GIERE) UM GYELLOD., BEORIECERELTEET S
DLELH D,

2) BAVKSHRICEDBEADMHEREIL, BEORSAEL, BHEAR, KES L UVE
BOBERGZEICEI>TERT 0. BEZLDFHENDELL D, CORA VKRS
RICEBHERET —FHLEBRICVDINTARIBEEIL TS EMNEFLLY,

3) BAEENSDORBEDHMEFICI DBRBMOBALZEITHIZ LETEREL, L
AL, FITE-—LOMEREBEIEET MBI THY .. M2 YDEDHHEFRIZESD
=&, MEMEZERT - OMSHERAMTROAERMER (FICRFMIZE) AhS
WHHETHERT H2ONEFLLY,

2HEHE HLBRICVDVATHEMEZ2-THIREMNH LN ?

1) CREETERERIC. 2HBIEKRELZTHET 5 2 LItOMSHTRARTIERINT
LV LY, BNCT TIX BRI EROFMEEZ L BRET S T MAVBHIRICE D
BREMEZARFBEO—HE LTEET S22 LIETAETH S,

2) E—LOSNDORAVKSHRIZEZ22E5HBIE ORETMIE. ETHILOEICED
CREFTEOHEARMNBKRIZES-O, BRERSIATHVEVLEOD, 23Xy a
SUTBICARER D 7 FLAZRAVERAD LFFHEICK > T, BRIC—RENA
BREZIMET L ENHREIND,

REH S OBRBRARLBRICVDNATERAEZ-THILEREIHLIMN?

1) BNCT TlE, BB H-UICEENHRSHESh, RBRFRMNEES b, =, RFEFM
BIEBICKEDBRBMSREL. EEMNICHFEETSHEIICQY. BRABIINOBEL LV
ERMEEICRETRIITARENHDS, LAL, RBRBHFRICEDIBRERIL, A5
WMERIYIDGYENLDH, BRI, BEOBRIABETEERE SN TLEL, BERD
ERREFHEE. EREFEOREICEBLE L TREEL D,

BRE—LUNOBESZEDLSITERTREN?

) BAVKSRICEDBEIDER : BERE—LOBSEBFUNNDHEIE DERIZD
WTIE, ATREARY E—LOEBZELOHEDOBREATELGVLILIRNIBETHY.
MERETEHSHH, BEEMEEGHLERICEHBMLLE E—LOLDERICED 5N D
SO LERMORARELITHONDDH D, ==L, FMLEERMOEERREICRIET
FEDAMEIVEELD, COEBMDERMLEOARMAEEZRETE S ENE
FLLY

2) E—LONOEEREMNSRHT DRFAVKFABROER : HEALYKHAETE,
RETOIHUFREZE TENFEREDERZIYELS TSI ENTREE L D=0,
E—LOANSDRAVKSHRIIERTE LARESELAH D, F-. BHES A XE+
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3)

4)

DRELEDTEDP, BREDHRFFICE > TEBMTE DAIBEEND S
REBEMAHROER - EREBERNBREERT S-OI2F. FEZHERT SHMICRFa
BREOERMEBENNSOWMBZERTSIENEFTLY, T, BETLHPMHEFD
IRLNF—ITE > TERSHMERIGCOMEBENA RGO, ChoEBFEA-EBEHKT
ABETHD. BH. FEOWSEICE2EBHIROBERIL, BRE—LIZLD
MERCHEANDETDITEL, LA > THEBRSHRICE DBRIEC TREEATOHE
EZ T OERRFBICHIIBERNELL D,

RBEPEFRERMOBELICL SFBEMTHRIICREDER :  FFRMIZIK, P
MFREBMOBELRIZEY ., BHMILREET HHMEFREL S YIGRTENE,
BREYDLREDET L2, EREBLIUVEDHD v RIT1IILE2—ZlHEDLESC
ENFIREL Y, BBRE—LAISEAT AR IRILF—EFO y REARZERTE
Ho CHIZEYRA VKSR ERBRFRICEDMIL ZMA NS AREMELH D,
T, PEFORBELICE >TE—LANDERAKL I YESTHIENTREER
Y., RAVESHROIEBRTE D,

HFHREBREEDLANILETREAFNREZETSES LEAREN?

1)

P FREDEOENEROMEB D FRETEHARERERBTEL VD, E
— AOS DR A VEREHRIC & HREBE X SOBTFEAREBD L AL (IS T0601-2-64)
ISERT 5 EATERD, 20T, FERABROBRET. 77> FLRBRPELT
ALOHETRAVGELTHEL THBENDHS.

(2-4) hiEFEHEIC T HRE
BAMICAHT 2R BHFEEOBERYE. REMZRTIEEEMHM?

1)

2)

3)

MEBH SFEMCAFT T 2FEHFRHEDBRMEIL. E—LIRILF— (MeV), E—
LB (mA), E—LYAX (FAT7A)L) THMINd, MEREGLFHLFE
MFHEORBRE, BEEEMLHRE L TEESATE Y. BREE—KRHMIZEL,
FEMFIRILE—(E, MEROTITRY FOMBEREORTEME. BAFMEHICK
DTEFLFTDS. E-LIRLF—ETBRE, E-LEERRICRESNEZIITRY
FORMEER. Xy FERHEFETE=FTHIENTED, RETDHE—LER (f
BHFH) OREMREEC. TR, REGEBHERICFGE YL,

BRMt, KEUOHBHET., TRILX—IE, REHM. RERXRTEITHT HEEHEIC
KEYTH, TERZTRTERE LT, ARBHIPOE—LFEOM, MERORE
BBEEEZTIAEFNEZOND,

B CHEDRBH FAAS LE-RD, PHFREROBREFEDEREN?

1)

FERST (ASRERTHE. EME) JLIC. BohdRHEFHYE (RRJ ML,

12



2)

3)

BE. BIRLF—PUHFREAR, yREAE, AARD) FELGD. T0H. BE
., REMICOWTIE, BRDOEEZ EOFFENIBELLT S,

BN O REET HPUFREE. FEHMOKELARE L THNIE, FEHFOASE
HT—RBIZRFY., AREEEV, EHMARE CKEOBROREFES (REFST)
V) 1220 Th, BREIDGVLOO—RICBREFEL,

BROIMORE BHMES. BEREES. #E, #lF THEFRENEDH L6,
BHMOREZERF-EHENICE=2 T 52484’ H S, MENLBE=S2UTA
FE LT MERBHFEMFE—LNT— ZHMOAEKEELGZEDEZ 2D H D,

BRICROONDIPEFHA ARY FILVBA y BRBEORKRMERET 5 LISAHEN?

1)

2)

3)

4)

5)

BETROONLDHETFHEL, UAREZRETS DABRFEITIKFL. D OLAR
EFEASLEOBFEHORVRRESMTEDLS O, —RBICRET S LITHL
Lo RICHHEFARY LM, BA Yy BEZEELTLH., ThEBIROBM THE
THIEIETERL,

— AT, BEMNABEIO FOLEREELEZGEORHEFHEA. ARV ML, EA Y
BERIFARBEDSEIZLY 55, IAEA-TECDOC1223 (2001 &£ 5 A) I1Z1&. fHEFH A,
ARG bL, BAYBREODSEELIEBEHIN TS,
ABREEORMEFHEICREEZRTLAVELTE, DEFEEOE=42 L 5T T
BLHD, ARRBHFHEELPIEFHAOBBREIEELZS AT, 1 BB LGS
DERBEESIUVIRILX—OFEHBLEEELGE. BEHNTFE=S) VI E. EEE
BEEEEZIRRT DAENEZOND,
EENOCRETI2HETFOMEMFEERET 20 TEAE L, FRKRHRICELTK
772 FLRNDORBIBEST (PHEF, v ZREL, FERML LTEREIT HHE
LEZOND, X, EE (RME) 2. Advantage Depth (IEEHEBIRENEBIR
EXBZ AR SDFES) ., Advantage Depth Dose Rate (IEEMEHRENEBRES
HBRARRNODRESTORER) ETHRETSIHELEALOND,

bR, ASEERFEE. BEMREMEST. 2—7 v bEGR. =5V k
BHEH. 23—y FRCMER Y ERSFTZFOEER TS L UVHERICLE>TEL S,
BA y #RIE. ERM. AHK, BIERM RS, EREICEYRET LR, ZRLUE
DyREEELEEYTHILAGTE (PHITS, MCNP, MCNPX, GEANT4 %) TiHMET 5
CENTESD,

(2-5) HBEHEVRATL
BNCT DEEHEXED LS (TITHIhEH?

1)

EUTHLOGETIK, K772 FARADERPEFRSM, v RESTORAEZHE
2798 —&LTHEFR, yIRRZRALER, ZRILED7 2 bAhOERTBEF

13



RE

1)

2)

3)

4)

RE

1)

R, BNPMFR, 8RPHEFR, yREBERLLUB L THERRERIAT 5. SHERE
RIIFEATIRT—4. StE7LITY ALZFICIKRET 510, StEHRICEEEE5X
527473 DEBCHESFHZHTLTHIZENEFELL,

BEGEFMICAVIEMBREEROZICIE, T, EVTHLOHEICEL>TH
HFER., BLU, XFHREFEHL., S HIZETHED KERMA FHEEIRILF—EITH
(T TRIIREZRD S, BNCT DIFEIE. AEMRZE5Z5K0F 10 (B) &, &K
AT OIRFRDSBbRELRELLBIZRLKFICHL TRIVREZFTET 5. v 17
ElF. XAFRICKEFOBERERBEIRIILF—EITHITEDLETRD D, EVTH
ILOFTE T, ZhZhd KERMA F#IE. STEI— FRICEARAFER TS H, F
HFR., EFROFELRFICRIRELEHIND, 4H. B LPUFLEDOREIC
BRI S “RORKE” ZEHT HMICIE. —HRAIZ BEE : 1ppm =Y DERIFR
REZEHT S,

RIZ, B LR RINMREIC RBE EEET TEYEMNEMRE (LUT. FHEKRS)
EZRDHB, RUVRREOFMREE. MPRVRBEELREEMRBTHESIATLS
CBE EZ#MNTEDHLE TRD D, RBEEIIEERPUETFHEETEESLICEL L. &%
BIZHWVTin vitro ARBRF TEIHMET 5. BFMEF. yRICH L TIE, BERICKSTIFI
#i@ L7- RBE {EAERE NS, CBE fElX. ROFREHR (Bl : BPA). K EEHR.
REDITY FRA Y bHARILCTHNIETE—D CBE ENERA SN S,

HEICFEDE S BANT—2LBEHLAEM?
EUTAILAEGEEI—FELTIE, PHITS, MCNP, MCNPX, GEANT4 &A% 5, AN
T—RELT, BMM TOREFARRIGKT—% . BB - BEODA A M) T—4,
PHFELV Yy ROBET—2 . BAEEADKRT—2 4TS )MNMERSIND,
DAAR)T—RERBT—2E, EBRRABRTEECHEZ S LICHEREIN D, FiE
FL y BBET—2E, FBHNFEENHMOPEFERRE. HEMBBEZEOTEFH
FUYBRARY MLEAERHZLEITHERINS,

SAEIC BPAEXIZRAWN SIS, EEEHAISHE L TIE—FEEDRIERE (] : 25ppm)
ZAAL. BEEBALICHLTIE, @G T/N LFEERVREEZAOTERELO
ROREEEZRET 5. BERLAK. BHIEZOBELIRVREEDOTHETEHT
fEITo

BF-BPA-PET BEDEMMN T INIHE. BEESLORIVREEICARED/AT A —
AEMATHEBEESND,

HERRICEEEEASEREMN?

FEF, y BEX. BUICRESNOFA M) T-20LE. REETHDOET—5.
hHEFRR, y REABESATOAE, BEREOSVYEREFENFAIETH S, =
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L. RORKER, ESECEERBAORIYRRENERAEROTIBEERLT S
BENHAHDT, BRIABDOMAPRIREETCOMENDLELEL D,

EBH L EERBOFIRREREDESITKROLNDZNM?

D)

AEETERE, M, SLV, EEBHE. RE. BELTEORBMICEET SRVF
REOTRAEZAVTRENEZT S, MHPREL L T 25ppm FDEZRTE L T
25 EN—MRUTHD, MPREICHT 2HMBORELEZ. ChFETORFIF
TOBRKMETAHVLONEOXHEZRAND Z EAZL, BEROKRIREERL.
BAEAMOMREY > TILRORIVREEEZEEDMEIENFE y ROTEL ETRD,
AERETEROREE (25ppm FDfE) LESRZ THHUOREEZHTMT 5.

9% CBE{ES LU RBE{EIZaVE VY RIZHZIN?

1)

2)

3)

CNFETORFFE BNCT IZE LTI, BETECERIFFMETHLIVDONTLVS RBE fE
(X, BRI LICHXETHRESNTLDED., TRTOEHRTRLENERSIATLS
bIFTEEL, AHES. BEREFIZDONTIE, IREFREZEICLE>TIRILY
—DARY ML ERGE DD T, RBEBIZENEFENEINLTHD, TNTNDEETHE
MEBFICLXVFTFMLIZLDERNIRETHD, —H. BPHEFL y RICOWLTIE
HEBODEWILZLDOT, FIFRL RBE EZRAWND I ENTESL, £z, IMEFED
BNCT Tl&. M EFRRY FILHEHZD T, RFIFE BNCT TO RBEEZZDFEEFE
RT3 LETERL,

CBEfEIZDW\TI&. LAY, MLESRTHNE. EEICHARGECELCEZHESRE
THb, LHL. BBICK>TIECBEEAN/BLEIZE>TXEINDLDLHY . F
EIFEFE LI-ETEAELS N/B LLOEEZEIELI-EZFES CEAEFELLY, Fi=, /N
BEEEED BNCT TlE, BEZELIZARY MLEREKERLDAREMEAH DD T, RBE
E FICHEPETF) [CO20TE, TNETNOEETEYERFICLYEFHELE-HD
FRAWVWBRETHD, —A. BFMHEFO y RICSOVWTIFEEDEWNIDLZLDOT, F
XRLC RBEEZRAWLNSZENTED, . CBEMEIZDLNTIE, RLEEMTHNIL.
KEICERLG AL CBEEZFEIRNETHD, LHL. WAREDRETEELLD
CBEEIZDWWTIE, ChETHEAINTEL-HYRBHEDNEICRDHS. E FTORE
7 CBE{EQIFEREMNBRELR T O5NTL S,

R, BERAIICER SN T S RBE fE& CBE fED—HlZ, HE &L L HITUTNORSIC
=Y,
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£5 ERERMIZEARASINTULYS RBE E & CBE {ED—HI[4][5]

R FDRBEEBPAS KUBSHD E#RK = %9 HCBEE

Radiation Tumor Brain Skin Mucosa Lung Liver
Thermal N. 30 3.0 30 30 3.0 3.0
Epithermal N. 3.0 3.0 30 30 3.0 3.0
"B(n,a)"Li
25
BPA 38 | 032+N/Bx1.65 49 | 032+N/Bx180 | 43
(0.73) (A~ER)
0.8
BSH 2.5 04 03 0.9
(0.86) (B
y-ray 1.0 1.0 1.0 1.0 1.0 1.0

(=+) :CBE factors for late response
The formulas and values for the brain and lung were published in JRR57(S1), i83-i89, 2016

* T IRILF—OEHEICE L TIE. IAEA-TECDOC-1223 "Current status of neutron capture therapy”
(May 2001) & S8,

BRPOUBLMELICL > TRERESEOEEERT 217

1) AERICHESTIRSLUENIRFE—LIE, BITE—LTELGLDOT, EHICED
BEAKE, BERMICEAEEENARELMIESOEEERTANELA, 11 B
FOBEFICELLLS D, HIT. E-LONGCEREFTOEREIEDLLILSILEED
BEE. PEFOREEENIKRECBYPT VDT, HELLEFHRTESEY T«
VIDNRETHY. CORICRRDIBEILINETHD

UL L SRERBEILLEZHFICRY AN S LIXTREN?

1) BR. BEPORENEBHEZE-S2IHRMNEILTE ST, EVTHILOHELH
TN EDT, BERPICHREME L TLEL, FHIC, BRVPORYGLHHMLES
BICODVKTREFHET IHFELEAOND, SR, ARPOKLEHZE=FTHE
MABRFESNNE, REWEITRICELSHE LAGL,

(2-6) in vitro RE&

[RFHFE! BNCT O in vitro SABIER £ /N:EZTE! BNCT O in vitro REX(ZHMETE M7
1) REFIFEE BNCT &MESSE BNCT TlX., PiEFHEHE. VyIBEARSENELLZDT. &Y

16



TEDIMEETERL, BT 2 EMEHRES DEYMFHHR ZE R (<5l T =h (L,
NMELATREE G DA BRMNE LA, BT S2EMSHRESDEYHNR Z @A (ZFHE L
EHRELS KW E]-[8], =12, HEFICHAH LWL RMIZHEET Ly REPHEF
DEYHMRIZETHHEEERELEAS L., BRICL THRSIGHRDFAHIER o =#F
MEFBITIERIHY . RABOMRFMOERMNTIXRBEDOIMINDETHTE
Hd. ACELDHRICREDKFZLEO SR VRRECTHFMREICEIRT HITHE
7% CBE {EIF. BAMFLEAIVRRFRORISICHEST 5D T, HEFE—LDOHERE
KMo MERPHEF E—LORBRERENMES 5 L ICITMERXG L, =72, CBEL D
BRI in vitro DIEEMEERTEEN-IOTIELE L, EERRBICHT 2HFTER.
ESICBRABEERDRELEEZTEHR YA S=HIC, EFEBBITHT B in vivo HER
DERERVERELBRATEHIZERZESNEZIDOTH D,

hiEFEEDE LD invitro /invivo RERICED L S L EEEEZEHM?

1)

2)

3)

FEFRART bIL . B B SEOFPHEFR. v RO RBEENERLZLHDT, B
SHROEBALLRICK > THRMEMIRIIELET .

YRBAE . yROBARNELET S E. B, B9 SEOFPEFROLELEL
$H5DT, LERERLERT., RMEMENELLL., HRBEFE, ESHRLEL
ERAE

MER . (K LETRHERTHS y MEIMERETITHELD., RERDIRIETIT LS. &
LET MEHRDF., 245, SEDEZPHEFROFMRENROBERKFEI/NENESH
2o

BNCT %8 ® in vitro RERAEZOFMIER (XH DM ?

1)

BNCT £ iHREEDEF ) T4 D—DTHAHT=H. BNCTHAEDI U FRA U &L
SEDEEL. —BOMSHEAERERLIVRRSA UV N E2BETED, £/-. B—D
IVRRAVMEFERTAHILET, tMOBRBREOEYMFENNREZLR TSI & A8
&5, HlELT, BNCT TERESMNS invitro HERIZIX, UTDESHEHDLH S,

REKRFHZE BNCT IEZ R ORI HER

HRaRNAR O REREHAR (MEANERIRRE 25ppm H84)

HRa P 7R R HE ST

RO Ry RERIRZHERER

RO RERIE 5 EDRIERAR

RORER O E AR

BSHNMEE (RAVVRE) OBRERE

(=HEf/ M RBEE GEESHRERD 1))
HIRREER. BMERZBLLICEERBAICRESIN. £EYMEEH-BIHEY & 5B
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HWBEOEFLHH LIE, MEHRESHILZE G - ARG TRFRGEZ) OBRHZES (T
=8, RERETORICII, MRIBLFLFFDITLEDLESBETH D

BNCT DHEBHRIX. invitro REBRTED L S ICRIEESh DM ?

1)

2)

A —MEGEIC K HHIRRETFE (HRREFEN 10%ITIET I HIREXC DoED v #REE
& D) . Initial response & L TORBEREEDHIRHERE X - v REDOMNAMA
SBERRENEZOND,

E RN CHEEER B BN NESS BNCT MERIBEE L TWAN. ZDEDERET—2 [LABBDT-
HOFEBRRAERE L TITON-E VWS BFELHo-TARSIATLGEL, TS5 LEHE
DEBEZTHEVEDODAN., BRNTARINTULSH ., EEHER A 874 5% (LR
BNTNST=®H, DREINFZ2MEHITDLEN9-[11], BIMIBEL TIE, EEERKIE
ABOLDEELEZN, AT, BE. 4142 7T, HER—X THMEZE BNCT DAY
EBREBRNTHONTILNS, —AT. RFFE BNCT #RN—R & LERXIEEHBE S
TW3, EBEOCRENELDI-HEBOLEIETELRLD., £MENROEREER
OEBFEEIXBONERIELELLZECAEIHRVDTENLESBT LI ENTE
%,

(2-7) in vivo RE&
[RFFE BNCT O in vivo SRERFER ZMHES BNCT [CHETEDLIM?

1)

FEFIFREQOPEFEE (MEFARY ML, yRBALERSE) (I, IHERBNCTD D
DERBD=OH. RIZRIREESTARL TH--ELTEH, EVFEHDHROERM
BHMEIXTELGL, LML, FHEARVRREICE D in vivo HERFERERFIFE BNCT
TEEINELDZERENEDS,

BNCT [ZHA D in vivo RERFECHMERB XHEM?

1)

2)

BNCT [FHEFE LUy MOFBNEH & RORERNSDT LI 78ROV FIOLRF
BOKNBHEHAT M RERTH LA, TOI Y FRA U It OIRSTHRAEE
ERRIZREEND, Ff-. BRBRAZLUOBRFRERERFROFENRERASLD,
L. ROREFOEASHCEREEIDIMYAH EHEFRIENEEICEHELT
HBRERICEEZEA S0, EREHORELCHBRBEROBINICEWLTIE, EHD
B EMAHREER AN L DREAVBEE LD,

in vivo ERTIX, BRIKICBVWTEREGHIMAPRVREREE L. BEERESES S UVEER
BRICETEIRVRREDRIREFICEIDEVERILETE S,

BNCT OHIEBZIRIL. invivo BB TED L S ICTREESNEM?

1)

NESWRERBICHERTESHE LT, RTBIEETILTORRHGESY 1 X
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ENThIA TS, Fi=. BEIZIELC TCDS0 7 v 4 HfThhd, BEtk 2 BEE-
T 1 "AZEDOHET, BEEENFEICHFITERE. RESHRHY LHET S, &
. invitro, invivo AR E L ICRAMHADIGEEZRANDL LD TH > T, REDESHIEHE
BEMHRITHHDOTIEAL, =12, TCD50 7 vt A (X, EEHEHNRICKATREE D
Ind,

2) B, BB, EMBEALVE MEVWPEFYTOEERBRICE RSB EER
THIERFEFELULA, BRRAKEEOFN., EERENTOIYHEE. AERFORE
HILGLLEDOBEN S, REICIIAZHERDELL D, TOH. RFFE BNCT
DERREFZEMEL-SAT. (TowWEOHRBRERNSE FADFEYE., T2HLH
ETdLbiThhTWb, £, MESDROBRICE. BEROKRIRERSH
DR —PESHBOREEMEHEZERICLOIN-ANHIRETH SH([12],

3) EBEHERTIAEALANERES BNCT HESRIER SN TSz BERSN & B ICAR SN2 MR
XIEDEL, — A, RFFE BNCT ZE - -SMRBRICEAT 2HNLSHME S TL
1=, E—LBHEDENEZRHBT S LTSRAETHS[13].

24 SHREFNLEMMARE

WAEDMEEFE BNCT JBRZE S 5 ITHR. ERMITKRET 5012, §%& 5~10 FIC
DEOTHRESNADZENHAFSIATLLEME. R WG ZESDEAEMN o7 L T
YEEDI-LDZE. UTITFRY,

1) YFZILEALRYREEE=S

BETDORIREEZ) 7L LFBITESZHBHILEENRTLS, CNET. R
FIFE! BNCT Tl&k, BHRICRODLz0EY > TILFDORIREEZREL. COMKER
[CESVWTEBHPDOKRIREEZHEL TV, COMBY Y TILFDRIREESE
BIETE2AHEELTCT BESNOA - EFTATET B ICP-MS F1=IXICP-AES &
478keV MENSE y % {F 5 PGAEMEA SN TV, IHEZFE BNCT Tl REDE(HE
HOBRMNS. EIZICP-MS £ L <[ ICP-AES ITK D BIEMNTHN D,

hizxt L. PG-SPECT &Ik, A& (BS) dOEAEG (EITKRERN)DRIFREF
MFEDRIGTHET % 478keV DENFK y 7% 1~2m BN T-IFEAT THRIET S &£ T,
JT7ILEA LTRERDDFRVRDEENM TS LIUBRHELZRET S ENTES,
ZTO-OWFELE L TESRE (TRIILX—2FE. ZRISMHEEEEHID) O v RIEHSE
(FERFELEFDOFL—F) MRELEL D, F-MRGFHRYE. BREQFMEFIE (~
10° [n/cm?/s]) TOEMERIE. HL V. ®ERICK>THEEIN S 511keV D y R E
DI RIILF—FHBEENRD NS,
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2)

3)

4)

5)

6)

7)

8)

9)

BERFAPETFE=S

K, TENTFOERMENS., PHEFREHEL TS, IHEFREZEERET S
PHFE=ZSY FIBNIEFEZERECAETEDSE=S), BAT Dy RETHTF
BOABNATRELE= IR EDHKENIRDOND, S5IC, EBEOE—LONANSDHR
ZVHSHR, LU, ZEOMSEICELSBE v R REICRET SRR M L E
FNd, BEECEFSNIBMEHEOE=Z 2L, PHEFIHEZE ST, BIHICLIEET.
SLHHEFER (~10° [n/cm¥/s]) ~OXIEHRH >N B,
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XRLC RBEEZRAWLSZENTE D, . CBEMEIZDLNTIE, RLEEMTHNIL.
FEICHFZRGCRAL CBEEZFESRETHD, L L. BAREORETERLLD
CBEEIZDWWTIE, ChETHEAINTEL-HYRBHEDEICRDHS. E FTORE
7 CBE{EQIFEREMNBRELRFTONTL S,
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3) HE.

GRMIIZERASNTILVD RBEEE CBEED—filx. HBEEELBIZUTNDRS IS

Y,
=5 ERRMICERSIN TS RBE {E& CBE ED—1HI[4][5]
4 FDRBEEBPAR L UBSHD & #A K= 9 HCBETE
Radiation Tumor Brain Skin Mucosa Lung Liver
Thermal N. 3.0 3.0 3.0 3.0 3.0 3.0
Epithermal N. 3.0 3.0 3.0 3.0 3.0 3.0
198 (n,0)Li
2.5 43
BPA 38 0.32+N/Bx1.65 49 0.32+N/Bx1.80
(0.73) (FBER)
BSH 25 04 08 03 0.9
(0.86) (FRER)
y-ray 1.0 1.0 1.0 1.0 1.0 1.0

(-+) :CBE factors for late response
The formulas and values for the brain and lung were published in JRR57(S1), i83-i89, 2016

* T IRILF—OEHEICE L TIE. IAEA-TECDOC-1223 "Current status of neutron capture therapy”
(May 2001) & S8,

BRPOULHELICL >TREREBSEOEEEZRT 21 ?

1) AERICHESTIRSLUVENTEFE—LIE, BITE—LTEELDOT, EHICED
BEAKE, BERMICEAEEENEELMIESOEEERTNELA, 11 8
FOBEFICELLLS D, HIT. E-LONGCEREFTOEREIEDLLILSILEED
BEE. PEFOREEENIKRECBYPT VDT, HELLETHRTESEY T«
VIDNRBETHY. CORICRRDIBZILINETHD.

UL L SRERBEILLEZHFICRY AN S LIXTREN?

1) BR. BEPORENEBHZE-_S2IHRMNEILTE ST, EVTHILOHELH
TN EDT, BERPICIREME L TLVEL, FHIC, BRVPORYGLHHMLES
BICODVKTREFHET IFELEAOND, SR, ARPOKLEHZE=FTHE
MABRFESNEL, REWEITRICESHE LAGL,

3.2.6 in vitro SER
[RFIFE BNCT O in vitro BAERFER £ NEFZFE! BNCT O in vitro RAERIC/MVETE oM ?

42



1)

JRFFE BNCT & hniRaRE! BNCT TIX. EFHEE. y REARENERLGDIDT, &Y
HEDIMEETERL, BT 2 EMEHRES DEYMFHHR ZE R (<5l T =h (L,
NMELATREE G BAMNZ LA, BT 2 EMSHRESDEMHNR ZEH (ZFHE L
E®WELS CGEW6]-[8], =12, HEFICHEFHHLIWNEZRMIZHEET Dy REPHETF
DEYHRIZE T HHEERELEA S E. BRICL THSIGHROFRILR o =55
MEFBEITIERIHY . RABOMRIMOERMNTIXRBEDOINMINDETHTE
Hd. ACELDHRICREDKFZLHOSIRVRRECTHMREICEIRT HICBHE
7% CBE {EIX. BAMFLEAIVRRFRORIGICHEST DT, HEFE—LDOHERE
RN o MERPHEF E—LORBRERENMETS 5 LICITMERXG L, =72, CBEL D
BRI in vitro DIEEMEERTEEN-IOTIELE L, EERRBICHT 2HFTER.
ECICBRMBEEEROREZTEHRYMAS=0HIZ, EEBBITHT S in vivo HER
DERERVERELBRATEHIZERZESNEZIOTH D,

hiEFEEDE LA invitro /invivo RERICED L S L EEEEZ DM ?

1)

2)

3)

FEFRART bIL . B B SEOFHMEFR. v RO RBEENERLZLHDT, B
SHRODEBALLRICK > THRMEMIRIEIELLT 5.

VRBAE . yROBARNELETSE. B, B9 SEOFHEFROLELEL
$H5DT, LERERLERT, RMEMIRISELL. HREFE, ESHRLEL
ERAE

MER . (K LET RHHRTH D y MEMERETITHELD., RERDIRZETIT L. &
LET MEHRDF., 25, SEOZPEFROFMENROBMERKEFEI/NE N ESH
2o

BNCT %8 ® in vitro SRERAEOFMIER (XH DM ?

1)

BNCT £ iGHREEDEF ) TAD—DOTHAT=H. BNCTHAEDI U FRA U &L
SEDEEL. —BOMSHEABRERLIVRRSA UV 2B ETED, £/-. B—D
IVRRAVMEFERTAHIET, thOBRBREOEYFENNREZLR TSI &L A8
&5, HlELT, BNCT TERESMNS invitro HERIZIX, UTDES5LEHDHLH S,

REKRFHZE BNCT IEZE R ORI HER

HMRaRNAR O REREHAR MEANERIRRE 25ppm H84)

HRa 7R R HE ST

RO Ry RERIERZHEHER

RO RERIR 5 EDRIEAR

RORER O E MR

BSHNMEE (RAVVRE) OBRERE

(=HEf/ MV REE GEESHRERD 1))
HIRREER. BMERZBLLICEERBAICRESIN. £EYMEEH-BIHEY & 5B
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HEDOEFLHH LIE, MEHRESHILZE G - HAMRETREFRGE) OBEHZES (T
=6, RERETORICII, MRIELELFFOITLEDLESBDETH D

BNCT DHEBHRIX. invitro REBRTED L S ICTRIEESh DM ?

1)

2)

A —MEGEIC K HHIRRETFE (HRREFEN 10%ITIET I HIREC DoED v #REE
& D) . Initial response & L TORBEREEDHIRFEE X - v REDOMNAMA
SBERRENEZOND,

ERN CHEEER B RIDNESS BNCT MR (IBEE L TWAN. ZDEDERET— 2 [LABBDT-
HOFEBRRAERE L TITONE VWS BFELHo-TARSIATLGEL, TS5 LEHE
DEBEZTHEVEDODAN., BN TARINTULSH ., EEHER A 8E 74 5% (LR
BNTWNDT=®H, DREINFZ2MEHITDLE-[11], BIMIBEL TIE, EEERKIE
ABOLDEELLZMN, AT, BE. 4142 7T, HER—X THMEZE BNCT DAY
EBREBRNTHONTILNS, —AT. FRFFE BNCT #N—R & LEARXIEEHBE S
TW3, EEOCRENELDI-HEBOLEIETELLD., £MENROEREER
OEBFEEIXBONERIELELLZECAHEIHRVDTENLESBT LI ENTE
%,

3.2.7 in vivo it E&
[RFFE BNCT O in vivo SRERFER ZMHESR BNCT [CHETESLIM?

1)

FEFIFREQOPEFEE (PEFARY ML, yREALESE) (I, IHERBNCTD D
DERBDH., RIZRIREESMARL THo-ELTH, EVFEHHROERM
BHMEIXTELGL, LML, FHEARVRBEICE D in vivo HERFERERFIFE BNCT
TEEINLDZREIES,

BNCT [ZHA D in vivo RERFEOHMERE XHE5M?

1)

2)

BNCT [FHEFE LUy MOFBNEH & RUORERN DT LI 78ROV FIOLRF
BROKNRHEHAT M RERTH LA, TOI Y FRA U IO HRAEE
ERRIZREEND, -, BRBRAZLMUOBMFRERERFROFENERASL S,
L. ROREFOEASHCEREEIDIMYAH EHEFRINEEICEHELT
HBRERICEEZEA S, EREHORECHBREROBITICEWLTIE, EHD
B EMAHREER AN L DREADVBEE LD,

in vivo ERTIX, BRIKICBVWTEREGHIMAPRVREREE L. BEEESES S VEER
BRICETDIRVRREDRIREFICEIDEVERILETE S,

BNCT OHIEBZIRIL. invivo BB TED LS ICTREESN DM ?

1)

NESWREBRFZICHERTESHE LT, RTBIEETILTORRHGESY 1 X
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2)

3)

4.

ENThIA TS, Fi=. BEIZIELC TCDS0 7 v 4 HfThhd, BEtk 2 BEE-
T 1 "AZEDHET, BEEENFEICHFITENE. RESHRHY LHET S, &
. invitro, invivo AR E L ICRAMHADIGEZRANDL LD TH > T, REDESHIEE
BEHRIHHDOTIEAL, =12, TCD50 7 vt A (X, EEHEHNRICRATREE D
Ind,

KB, BE. EYHEALY E MIGEVWHEFY TOEERBREZ R 5HBREER
THIERFEFELWLA, BRRAKEOFN., EERENTOITYHEE. AERFORE
HILGLEDOBELN S, REICIIAZHERDELL S, TOH. RFFE BNCT
DERREFZEZMEL-SAT. (TowmEOHRBRERNSE FADFEYE. T2ELH
EFdLbiThbhTWd, £, RESEMHROBRICEE. BEROKRIRERS A
DR —PESHBOBEEMEHEZERICLIN-ANHIRETH SH([12],
EEAEBR T RE A INERS BNCT ESRIZE SN TS BRN & £ ICAR SN2
XIEDELy, — A, RFFE BNCT Z#E - - RBRICEAT 2H XL SHME S TL

218, E—LBHOENERHT 5 LTSRAETHS[13].
SREFTNOEMBEAR

BAEDIERE BNCT J5RE S ISR, IRMICKES 57=0HIC, 5% 5~10 FI<

DELSTHESAD ZEMPMFINATNSEITE, FAFE WG ZESDFHE RN SR L TR
WEEDELEDE, UTITTRY,

1)

DT7ILEALRVREEE=AS

BAPORIREEZ Y T7ILEA LEATELIEMIAEENTLS, ThET. R
FHFE BNCT Tl&k, BHREICRODL-0EY > TILFDORVREEZREL. COKER
[CEDSVWTBHPDORIVREEZHEEL TV, COMBY Y TILFDRIREESE
BIETAHEELTIK EESMOA—C 2 BEFTHIET S ICP-MS (X ICP-AES &
478keV MENFE y #RZ&{F 5 PGAEMERA SN TV -, IHEIRFE BNCT Tl FREOE(HE
DB EM D, EIZICP-MS £ L < [EICP-AES IZK BAIENTTHN S,

HITX L, PG-SPECT &I, BE (BE) POEKRF (XITHERN) DRVREF
HFLEDRIGTHEET S 478keV DEIF v % 1~2m BENT-HZFITHRET 52 & T,
DT7IVE A LTRERLORVRDRENTMELIVBERELZRET S ENTES,
ZTO-OKFL L THESRE (TRILX—2FE. ZRSMHEEEELID) O v RIRHEE
(FERFELFIOFL—F) MRELEL D, F-MHRGFHRYE. BREQOFMEFE (~
10° [n/cm?/s]) TOEMERIE. HL V. ®ERICK>THEEIN S 511keV D y #RE
DI RIILF—FHBENRO NS,

2) BERHAPEFE=S

B, HENMFOERMEMNS. IMFREHEEL TS, PUHEFREZEEAET D
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3)

4)

5)

6)

7)

8)

9)

10)

PHFEZY FIBNIEFEZERECAETEDSE=S), BAT DIy RETHTF
BORBNARELE— AL EDHENRDONS, S5, EBOE—LONAMSLDTR
ZVHSHR, LU, ZEOMSEICLSBE v R REICRET HEAIRM L E
TINd, BEECEFSNIBMEHEOE=ZICIE., PHFIHEZE ST, BIHICLIEET.
BSULFREFER (~10° [n/cm?/s]) ~DORENKH NS,
BHEFOEELS - MEE=S

BNCT TIZAEHENARC. BEDOBBELXREV O, BHUES DALY T 2T
NOECAEEMEN DS, BETOEEOMEBELE. RBLELE=42) VU TIE, MK
SR, SREDHMEFIETOEERIENROSN DD T, XD X #ABEAE=4.
HFRARAE-AMNMEZA LD, BHPOBEOMBLEH. BBLELEE=42)Y
THEEBIT, VTIILEA LICRHGEHZBRTE HHEEMN G EORELNERGFSA
TW5, FIREBEHEE L G SRR EE EFHRBELBLTIE. FREBBIZE CT:
REFTE. BHEHFERMORREIRDO NS,
EVTHIILOFEDNEEIE

i FHETEICHREZ2EY 5, iR, 100CPU HAFIFHE T 20 HEEENAERERLTL
%, 5%, OBEHEABRDHBE VAT LERRE BHUA) #BHET.
EERETHEFE=4

KRR, RREL TRABKREN—ELERICHETFRERZERET 5. EEDOHD
He #RVIFLUMEDRBLBEICAND L ABEEEZ DN D,
AT ERAZT — 2 B

FUVEREGSIaL—2300EHICE. PHFEHEES A TSVEIV v BRERK
BEBOSREELENEELL, £z, AVSIHEES A IS ) LARELRYERET
HiEle, HE—ILT D ENEFLLY,
R

BELBEHFOLOTZMEILDT YIRITHFHREZEBT 510, COKEZEEDHS
N5 LS BNCT HIILF ) — 7 REEMOERFE ERMEEORENEEN D,
BHEMDUTILEALEZZ) VT

EBHMOANKEEE=S, MBEHFE—LBEROEZEE-44HE (WFhi
)T ILE A LEHRINAIRE) ZAVTREMN., MENGEMNMBEET=42) DT 1A
BETHD. LHL. BEPOBEMMIKEZ) TILI A LTHREICE=2T 5EIMicHE
UTHCET, FYUBHEEDBERNFIREL LD,
AUEFHERY AN-REEHE

BEPORGEFOE=S - RBVATLEE. YIalL—YavitEa—FnE
HiE, WET—2EDQRBEILENEFEND,

RERETEERE
WL CHREFMATTREGEE. BKifi. Fik,
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1) MERFEBEFREERBTOSEL
E—LONNSDRA VBSREERT 2O DEBRMOFAREL. E—LBEEE
B S-ODHEFREBMOBELINEENDS, PUHFE—LBEZ LTSI LT,
BEREDEAZELHRIATES O, BAVWKFRMERBT 5 & B2, AEKFEOD
5k ] R SRR AN A
12) 5 HREOFTMEFERF
BRFTETOLARELARRORSBRELZTMES 2 FEZOMRFARNLEFND,
13) #BT 7 U bLICK S REFHDIFEL
R CTHEOKRETM O 7 v FLAZERT S LT, RECREOREMNTRE
JOPILAHEILIL, FEFMTOLELAREELG DS, COLSIGT7 U FAZESR
AEEL, BLHYT LT, AERETOHELLSIRLNS,
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APPENDIX

APPENDIX 1

1.1

EET SREE L VEE

IAEA-TECDOC-1223 “Current status of neutron capture therapy” (May 2001)

2001 FEH1TD IAEA XE T, BNCT IZEHT M — DO EEHEEEEXE, LFRFORARIKRIC
BLLT, EELLWVE—LEEMETREIATWS, ChEBEIEARAELE SN TIHL
B, FARVEIDSE LGS, UT. TO—Er#ELT=.

DESIRED NEUTRON BEAM PARAMETERS

1.1. General beam properties epithermal beams best, while for target
—RRRI7E E— LAFH volumes near the surface, thermal beams will
suffice.
BT ARE., RECITERPMEF
1.2. Epithermal beam intensity a desirable minimum beam intensity would be
B PETFIRE 10° epithermal neutrons cm= s~
10° n/ecm?/s HMEFELL
1.3.1. The fast neutron component A target number should be 2x107'* Gy cm? per
SIRPHEFRARE epithermal neutron
BAZEFEAZNFEFHIZY 2x107" Gy cm?
1.3.2. The gamma ray component a target number for this should be 2x10"* Gy
y #REAZR cm? per epithermal neutron.
BAZEF BB FEFHIZY 2x107" Gy cm?
13.3. The ratio between the thermal | A target number for the ratio of thermal flux to
flux and the epithermal flux epithermal flux should be 0.05.
AhEFRAR RPEFR BN RMEFR O 005
1.34. The ratio between the total | A target number for this ratio should be greater
neutron current and the total | than 0.7.
neutron flux AIAARBRSOREFR "£PMHFR 07 &£
HIAARBRDOHRMEFR £ | YKRENI L
PiEFR
14. Beam size Circular apertures of 12 to 14 cm diameter are
E—LE being used in the present clinical trials.

K DGR CTIXER 12-14cm OERF

12 BT DY RATLICEEY HRE/E%
DATLEERY S, BERHE. AR E=ZS, BRABE AT LEOMRE. &
BFCOWTIE, REICECTHEEYT SHA K54 0, BEIEEFICELTEHET 5,
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JIS Z 4714: 2001
EREFIEREE - 1Rt
Medical electron accelerators—Functional performance characteristics
COFEIE. DRI RILF—H 1MeV H 5 50MeV DEE T, MEHREN S 1m O IERH
TERARIVREEREMN 0.001Gy/s & 1Gy/s FIZH > T, T 51T, EIEAEREREN SRR
M5 50cm & 200cm DEID . X BRIFEFHROMHFRE—LZRBHF I 2EFMEEE
[CEA, HREFMEORERVARD-ODHABRFIELZRET 5, 1989 FIZHE 1 &L
THITI Iz IEC 60976, Medical electrical equipment—Medical electron
accelerators—Functional performance characteristics M#H&R

JIS Z4705: 2006
EREFNEREE-TE
Medical electrical equipment Part 2-1: Particular requirements for the safety of
electron accelerators in the range 1 MeV to 50 MeV
COEMNRKE,. BAHBRRVORMAREEATHEY . TAETARITRT EFMEE
BEOHERVFREDHIBREIERT 2. XBRU/ XIEEFROMIFHRE—LERS
§BEE - BRI RILF—H 1MeV-50MeV DEE, #REMNS 1 m OALE TORINERE
EDERAIEH 0.001Gy/s~1Gy/s DEEH, FREN 5D EHKAEERM (NTDS) HY0.5m~2m
DfE, BFIMLEZEDBREMSHRN S DREM, HTVICEIE S -HEH R UVESH
BEEMZHERICT H-ODERZTEEZED. TNODERFEADBES M EHER
2EODHBRERET 5.

JIS T0601-1: 2017
ERESKSE—F 1 8 ERRERUERMRECEYT S —KRERSE
COFKIE. ERAERHE (UT. ME #F LW D,) RUERBRVATLA (LT,
ME S RTLEWNS,) DERTERVERMREIZOVTRET 5.

JIS T14971: 2012 (ISO 14971: 2007)
EEESFE- RV IR A FOEREIFE~NDER
Medical devices-Application of risk management to medical devices
COREE, WEXENMKN D AEREBRZECERBBCEEST SN\ —FER
EL. VRYVDHERVFHEZTL. ChoDYRVZarbA—)LL, £Da 2 b
A—LOENEZERTSFIRICOVTHREYT 5. CDRBOERFIEL, ERHES
DIATHAILDVTNDERBEIZHERT S ENTED, CORKIE, FRKRAIH
BRI IEEA L7y,

JIS T0601-1-1: 2005 (IEC 60601-1-1: 2000)
ERESHKSFE-F 1 8 R2CHT L5 —BRHEKRSIE-
£ 18 :BRN-ERERVATLOREEREHE
Medical electrical equipment Part 1-1: General requirements for safety Collateral

standard: Safety requirements for medical electrical systems
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ZOREIFZ. EABRIVATLDREIZOVWTHRET %, COEKIE. BE. BEE
RURRZRET H-DIRELGREDERFEZRATET %,

JIST 0601-1-2: 2018 (IEC 60601-1-2: 2014)

ERESHSAE—F1— 28 ERZTERUVERMEREICEAYT 5 —RERFE—EIEL
BHBhE—ERBFERVHR

Medical electrical equipment -- Part 1-2: General requirements for basic safety and
essential performance -- Collateral Standard: Electromagnetic disturbances --
Requirements and tests

COHKIT. ERESKERVEABRVATL (LT, BBERUFUSATLENS,)
I LTEITERYT %,
BRERUVATLOBHELED—RHERSTERUVERZRE LH D2EFNREDOE
MEZMEOERFERVRBRZEMNT 2VENHIGRICEREZEZ L LICHD,

JIS T0601-2-64: 2016 (IEC 60601-2-64: 2014)

ERERHR-F 2-64 8 MFRABREECERRERUEARMREICE T HERZEXR
EIH

Medical electrical equipment-Part 2-64: Particular requirements for the basic safety
and essential performance of light ion beam medical electrical equipment

COREIE. BEOBEICAVDH TR MEMIER (LT, HICHO ALY . ME #2%
(FHFHR MEHEBZET ) OERRERVEARMEECOVTRET %,

C OERRIEDBHIL. 10MeV/n-500MeV/n DEE DI F#E ME HBZOERZER UV
EXMENDEHZREL. ChoDEHDEESHEEHERT HHBRZERET 5.

JIS Q13485: 2018

EREF—REIROA Y AT LAHRBHAD-HODEKREIE
Medical devices -- Quality management systems -- Requirements for regulatory

purposes

JIS Z4705: 2015

13

EREFMEEE-TE
Medical electrical equipment Part 2-1: Particular requirements for the safety of electron

accelerators in the range 1 MeV to 50 MeV

M FRUBREE(CEY S ERRRE
X-ray therapy:

IEC 60601-2-1: Linear accelerator safety
IEC 60976 and 60977: Linear accelerator
Performance:

IEC 60601-2-68: IGRT safety

IEC 61217: Coordinates, movements and scales6
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3) Particle therapy:
IEC 60601-2-64: Light ion safety
IEC 62667: Light ion performance
4) Treatment planning:
IEC 62083: Treatment planning systems
IEC 62274 Safety of radiotherapy record and verify systems
IEC-61852: DICOM-Radiotherapy objects
5) Radiotherapy simulators:
IEC 60601-2-29: Radiotherapy simulator safety
IEC 61168: Radiation therapy simulators performance
6) Electronic brachytherapy:
IEC 60601-2-8: kV X-ray therapy system safety

14 IEC 7= F 4 —SC 62C (Equipment for radiotherapy, nuclear medicine and
radiation dosimetry) TRARDBEHEE. REZF. MHGHRETEERRRE
http://www.iec.ch/dyn/www/f?p=103:22:15863561213597::::FSP_ORG_ID,FSP_LANG_ID:
1362,25 (2018/03/04 7V £ &)

IEC 60580: 2000 Edition 2.0 2000-01-14
Medical electrical equipment-Dose area product meters

IEC 60601-2-1: 2009+AMD1: 2014 Edition 3.12014-07-21
Medical electrical equipment-Part 2-1: Particular requirements for the basic safety and
essential performance of electron accelerators in the range 1 MeV to 50 MeV

IEC 60601-2-1: 2009 Edition 3.0 2009-10-13
Medical electrical equipment-Part 2-1: Particular requirements for the basic safety and
essential performance of electron accelerators in the range 1 MeV to 50 MeV

IEC 60601-2-1: 2009/AMD1: 2014 Edition 3.0 2014-07-21
Amendment 1-Medical electrical equipment-Part 2-1: Particular requirements for the
basic safety and essential performance of electron accelerators in the range 1 MeV to
50 MeV

IEC 60601-2-8: 2010+AMD1: 2015 CSV Edition 2.1 2015-09-29
Medical electrical equipment-Part 2-8: Particular requirements for the basic safety and
essential performance of therapeutic X-ray equipment operating in the range 10 kV
to 1 MV

IEC 60601-2-8: 2010 Edition 2.0 2010-11-10
Medical electrical equipment-Part 2-8: Particular requirements for basic safety and
essential performance of therapeutic X-ray equipment operating in the range 10 kV to 1
MV
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IEC 60601-2-8: 2010/AMD1: 2015 Edition 2.0 2015-09-29
Amendment 1-Medical electrical equipment-Part 2-8: Particular requirements for the
basic safety and essential performance of therapeutic X-ray equipment operating in the
range 10 kV to 1 MV

IEC 60601-2-11: 2013 Edition 3.0 2013-01-16
Medical electrical equipment-Part 2-11: Particular requirements for the basic safety and
essential performance of gamma beam therapy equipment

IEC 60601-2-17: 2013 Edition 3.0 2013-11-27
Medical electrical equipment-Part 2-17: Particular requirements for the basic safety and
essential performance of automatically-controlled brachytherapy after loading
equipment

IEC 60601-2-29: 2008 Edition 3.0 2008-06-11
Medical electrical equipment-Part 2-29: Particular requirements for the basic safety and
essential performance of radiotherapy simulators

IEC 60601-2-64: 2014 Edition 1.0 2014-09-03
Medical electrical equipment-Part 2-64: Particular requirements for the basic safety and
essential performance of light ion beam medical electrical equipment

IEC 60601-2-68: 2014 Edition 1.0 2014-09-04
Electrical medical equipment-Part 2-68: Particular requirements for the basic safety and
essential performance of X-ray-based image-guided radiotherapy equipment for use
with electron accelerators, light ion beam therapy equipment and radionuclide beam
therapy equipment

IEC 60731: 2011+AMD1: 2016 Edition 3.1 2016-04-08
Medical electrical equipment-Dosimeters with ionization chambers as used in
radiotherapy

IEC 60731: 2011 Edition 3.0 2011-02-25
Medical electrical equipment-Dosimeters with ionization chambers as used in
radiotherapy

IEC 60731: 2011/AMD1: 2016 Edition 3.0 2016-04-08
Amendment 1-Medical electrical equipment-Dosimeters with ionization chambers as
used in radiotherapy

IEC 60976: 2007 Edition 2.0 2007-10-16
Medical electrical equipment-Medical electron accelerators-Functional performance
characteristics

IEC TR 60977: 2008 Edition 2.0 2008-07-09
Medical electrical equipment-Medical electron accelerators-Guidelines for functional

performance characteristics
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IEC 61168: 1993 Edition 1.0 1993-12-22
Radiotherapy simulators-Functional performance characteristics

I[EC TS 61170: 1993 Edition 1.0 1993-12-22
Radiotherapy simulators-Guidelines for functional performance characteristics

IEC 61217: 2011 Edition 2.0 2011-12-07
Radiotherapy equipment-Coordinates, movements and scales

IEC 61267: 2005 Edition 2.0 2005-11-09
Medical diagnostic X-ray equipment-Radiation conditions for use in the determination
of characteristics

IEC 61303: 1994 Edition 1.0 1994-10-12
Medical electrical equipment-Radionuclide calibrators-Particular methods for
describing performance

IEC 61303: 1994/COR1: 2016 Edition 1.0 2016-06-15
Corrigendum  1-Medical electrical equipment-Radionuclide calibrators-Particular
methods for describing performance

IEC 61674: 2012 Edition 2.0 2012-11-29
Medical electrical equipment-Dosimeters with ionization chambers and/or
semiconductor detectors as used in X-ray diagnostic imaging

IEC 61675-1: 2013 Edition 2.0 2013-09-25
Radionuclide imaging devices-Characteristics and test conditions-Part 1: Positron
emission tomographs

IEC 61675-2: 2015 Edition 2.0 2015-08-06
Radionuclide imaging devices-Characteristics and test conditions-Part 2: Gamma
cameras for planar, whole body, and SPECT imaging

IEC 61676: 2002+AMD1: 2008 Edition 1.1 2009-01-26
Medical electrical equipment-Dosimetric instruments used for non-invasive
measurement of X-ray tube voltage in diagnostic radiology

IEC 61676: 2002 Edition 1.0 2002-09-17
Medical electrical equipment-Dosimetric instruments used for non-invasive
measurement of X-ray tube voltage in diagnostic radiology

IEC 61676: 2002/AMD1: 2008 Edition 1.0 2008-11-27
Amendment 1-Medical electrical equipment-Dosimetric instruments used for
non-invasive measurement of X-ray tube voltage in diagnostic radiology

IEC TR 61852: 1998 Edition 1.0 1998-04-15
Medical electrical equipment-Digital imaging and communications in medicine
(DICOM)-Radiotherapy objects

IEC TR 61859: 1997 Edition 1.0 1997-05-09
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Guidelines for radiotherapy treatment rooms design
IEC TR 61948-1: 2016 Edition 2.0 2016-03-24
Nuclear medicine instrumentation-Routine tests-Part 1: Gamma radiation counting
systems
IEC TR 61948-2: 2001 Edition 1.0 2001-02-13
Nuclear medicine instrumentation-Routine tests-Part 2: Scintillation cameras and single
photon emission computed tomography imaging
IEC TR 61948-3: 2005 Edition 1.0 2005-07-18
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5.4.1 IAEA-TECDOC-1223 “Current status of neutron capture therapy” (May 2001)

2001 FFEITD IAEA XE T, BNCT [ZRHY 5 E— DERRREEXE, HRFORFEIKIRTIC
BoLT, EFLLVE—LBMHNMRTRINATWS, IHEFHEZTIEADAL INTIEL
TWD, ARNBDSELLGS, UT. TO—8EiR%E L1,

DESIRED NEUTRON BEAM PARAMETERS

1.1. General beam properties epithermal beams best, while for target
—RRRI7E E— LAFH volumes near the surface, thermal beams will
suffice.
BT ARE., RECTERPMEF
1.2. Epithermal beam intensity a desirable minimum beam intensity would be
B PETFIRE 10° epithermal neutrons cm= s~
10° n/cm?/s HEFELL
1.3.1. The fast neutron component A target number should be 2x107'* Gy cm? per
SIRPHEFRARE epithermal neutron
BAZEFEAEN FEFHIZY 2x107" Gy cm?
1.3.2. The gamma ray component a target number for this should be 2x10"* Gy
y #REAZR cm? per epithermal neutron.
BAZEX BB FEFHIZY 2x107"3 Gy cm?
13.3. The ratio between the thermal | A target number for the ratio of thermal flux to
flux and the epithermal flux epithermal flux should be 0.05.
AhEFRAR RPEFR BN RMEFR O 005
1.34. The ratio between the total | A target number for this ratio should be greater
neutron current and the total | than 0.7.
neutron flux AIAARBRSORHEFR"£PMHFR 07 &£
HIAARBRDOHRMEFR £ | YKRENI L
PiEFR
14. Beam size Circular apertures of 12 to 14 cm diameter are
E—LE being used in the present clinical trials.

K DGR CTIXER 12-14cm OERF

76




542 Y 5 LA T LICEEY SRMK/ELE
VATLEERT S, BERHE. RHERERAE=2. BRMHECATLEOMRE. &
BEICOVWTIE, REICHLCTHEET A4 RS54 >, BEREEZFITELTEHET 5,
JIS Z 4714: 2001
EAEFILEREE -EReH T
Medical electron accelerators—Functional performance characteristics
COREIE, DI RILF—H 1MeV A 5 50MeV DFEE T, BITHRIEMN S 1m DEEEE
TERARIVREEMN 0.001Gy/s & 1Gy/s FIZH > T, 51T, EIEARERENMSTIRIR
M5 50cm & 200cm DEID . X BRIFEFROMHFRE—LZRBHF I 2EFMEEE
[CEA, HREFMEORERVARD-ODHABRFIELZRET 5, 1989 FIZHE 1 &L
THITEI N1z IEC 60976, Medical electrical equipment—Medical electron

accelerators—Functional performance characteristics M &R

JIS Z4705: 2006
EREFIMEEE-TE
Medical electrical equipment Part 2-1: Particular requirements for the safety of
electron accelerators in the range 1 MeV to 50 MeV
COEMREE. BXERRRVREMEREZATEY., TATNRITTTEFMERE
%wiL&U SEDHHEMBICERT 5. XBRP/ XFEFROMSNBRE—LEZRE
$HEE - BRI RILE—H 1MeV-50MeV DEE, #REMNS 1 m DALE TORINRE
$0)3-j<1§75‘ 0.001Gy/s~1Gy/s MEE. #RIFEN 5 DEIAEIER (NTDS) HY0.5m~2m
DfE, BFIMEZREDBREMSTREN O DREM, HTVIEIE SN -HEH R UVESH
BEREMZHERICTH-ODERFEEZED. TNODERFEADESEEHER
BI=ODHEBREHRET Do

JIS T0601-1: 2017
ERESKSE % 1 8 ERRERUERMREICET 5 —KREREE
COFKIE. ERAERHSE (UT. ME #F LWV D, RUERABRVATLA (LT,
ME LV RTLEWND,) ODERTERUVERMRIZOVTHET 5.

JIS T14971: 2012 (ISO 14971: 2007)
EEEE- R IR AL FOEFREIFADER
Medical devices-Application of risk management to medical devices
COFBIE. HEFXREMINZHAERKREECERKSBICEET 5/ — F&H
EL. VRV DEERVEFHEZTL, ChoDYRYZFavbA—)LL, ZOa Yk

A—LOENEZERTDSFIRICOVTHRET 5. CDRBOERFBIRIL, ERES

DIATHATILDVTNOEREIZHERT S ENTED, CORIKIE, BRRAIH
BT EEA L,
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JIS T0601-1-1: 2005 (IEC 60601-1-1: 2000)

ERESHSR-F 18 R2ICHT LI BRWEKREIE-

£ 18 BB -ERAERVATLOREEKRSEIE

Medical electrical equipment Part 1-1: General requirements for safety Collateral
standard: Safety requirements for medical electrical systems

COHFKFT. ERAERVATLDREIZDOVWTHET ., COREIE. BF., BEE
RURRZRET DIV ELGREDERFEZRATET %,

JIS T 0601-1-2: 2018 (IEC 60601-1-2: 2014)

AESHSKZ—F1— 28 ERRTERUERMREICET 5 —RERFE—EEL -
BHNhE—ERBERVHAR
Medical electrical equipment -- Part 1-2: General requirements for basic safety and
essential performance -- Collateral Standard: Electromagnetic disturbances --
Requirements and tests
COFBET. ERESKERVERE ATL (LT, BBERUVIVARATLEWND,)
Xt LTEITERY %,
BREVATLOEHAILED—RHERSTERVERZRE LHD2EFNREDOE
MEZMEDOERFERVRBRZEMNT 2VENHIGRICEREZEZ L LICHD,

JIS TO601-2-64: 2016 (IEC 60601-2-64: 2014)

BRMER-F 2-64 B HTFRABRZEEOERRTERUVOERNMREICET 2EREKR
$IE
Medical electrical equipment-Part 2-64: Particular requirements for the basic safety
and essential performance of light ion beam medical electrical equipment
COREIE. BEDBERICAVDHFIE ME#ER (LT, HICHOAWLRY .. ME #2%
(FHFHR MEHEBZET.) OERRERVERMBEICOVTRET %,
COEFFEDBHIEL. 10MeV/n~500MeV/n DEEDH FHR ME #BDERL LR U
EXMROEHZREL. ChoDEXDEEHZHERT HHARERTET 5.

JIS Q13485: 2018

EREMR—MEYAR AV PR TLAREHBEHDO-ODEREE
Medical devices -- Quality management systems -- Requirements for regulatory

purposes

JIS Z4705: 2015

EREFIMREE-TE
Medical electrical equipment Part 2-1: Particular requirements for the safety of electron

accelerators in the range 1 MeV to 50 MeV

5.4.3 FIFHAEREE(CRHT 2 EERE

1)

X-ray therapy:
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IEC 60601-2-1: Linear accelerator safety
IEC 60976 and 60977: Linear accelerator
2) Performance:
IEC 60601-2-68: IGRT safety
IEC 61217: Coordinates, movements and scales6
3) Particle therapy:
IEC 60601-2-64: Light ion safety
IEC 62667: Light ion performance
4) Treatment planning:
IEC 62083: Treatment planning systems
IEC 62274: Safety of radiotherapy record and verify systems
IEC-61852: DICOM-Radiotherapy objects
5) Radiotherapy simulators:
IEC 60601-2-29: Radiotherapy simulator safety

IEC 61168: Radiation therapy simulators performance

6) Electronic brachytherapy:
IEC 60601-2-8: kV X-ray therapy system safety

5.4.4 |[ECH 72 =27 4 —SC62C (Equipment for radiotherapy, nuclear medicine and
radiation dosimetry) TAXRDME AR, REF. MEGHREUIBEERRRE
http://www.iec.ch/dyn/www/f?p=103:22:15863561213597::::FSP_ORG ID,FSP LANG ID:
1362,25 (2018/03/04 7V £ X)

IEC 60580: 2000 Edition 2.0 2000-01-14
Medical electrical equipment-Dose area product meters

IEC 60601-2-1: 2009+AMD1: 2014 Edition 3.12014-07-21

Medical electrical equipment-Part 2-1: Particular requirements for the basic safety and

essential performance of electron accelerators in the range 1 MeV to 50 MeV

IEC 60601-2-1: 2009 Edition 3.0 2009-10-13
Medical electrical equipment-Part 2-1: Particular requirements for the basic safety and
essential performance of electron accelerators in the range 1 MeV to 50 MeV

IEC 60601-2-1: 2009/AMD1: 2014 Edition 3.0 2014-07-21
Amendment 1-Medical electrical equipment-Part 2-1: Particular requirements for the
basic safety and essential performance of electron accelerators in the range 1 MeV to
50 MeV

IEC 60601-2-8: 2010+AMD1: 2015 CSV Edition 2.1 2015-09-29

Medical electrical equipment-Part 2-8: Particular requirements for the basic safety and
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http://www.iec.ch/dyn/www/f?p=103:22:15863561213597::::FSP_ORG_ID,FSP_LANG_ID

essential performance of therapeutic X-ray equipment operating in the range 10 kV
to 1MV

IEC 60601-2-8: 2010 Edition 2.0 2010-11-10
Medical electrical equipment-Part 2-8: Particular requirements for basic safety and
essential performance of therapeutic X-ray equipment operating in the range 10 kV to 1
MV

IEC 60601-2-8: 2010/AMD1: 2015 Edition 2.0 2015-09-29
Amendment 1-Medical electrical equipment-Part 2-8: Particular requirements for the
basic safety and essential performance of therapeutic X-ray equipment operating in the
range 10 kV to 1 MV

IEC 60601-2-11: 2013 Edition 3.0 2013-01-16
Medical electrical equipment-Part 2-11: Particular requirements for the basic safety and
essential performance of gamma beam therapy equipment

IEC 60601-2-17: 2013 Edition 3.0 2013-11-27
Medical electrical equipment-Part 2-17: Particular requirements for the basic safety and
essential performance of automatically-controlled brachytherapy after loading
equipment

IEC 60601-2-29: 2008 Edition 3.0 2008-06-11
Medical electrical equipment-Part 2-29: Particular requirements for the basic safety and
essential performance of radiotherapy simulators

IEC 60601-2-64: 2014 Edition 1.0 2014-09-03
Medical electrical equipment-Part 2-64: Particular requirements for the basic safety and
essential performance of light ion beam medical electrical equipment

IEC 60601-2-68: 2014 Edition 1.0 2014-09-04
Electrical medical equipment-Part 2-68: Particular requirements for the basic safety and
essential performance of X-ray-based image-guided radiotherapy equipment for use
with electron accelerators, light ion beam therapy equipment and radionuclide beam
therapy equipment

IEC 60731: 2011+AMD1: 2016 Edition 3.1 2016-04-08
Medical electrical equipment-Dosimeters with ionization chambers as used in
radiotherapy

IEC 60731: 2011 Edition 3.0 2011-02-25
Medical electrical equipment-Dosimeters with ionization chambers as used in
radiotherapy

IEC 60731: 2011/AMD1: 2016 Edition 3.0 2016-04-08
Amendment 1-Medical electrical equipment-Dosimeters with ionization chambers as

used in radiotherapy
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IEC 60976: 2007 Edition 2.0 2007-10-16
Medical electrical equipment-Medical electron accelerators-Functional performance
characteristics

IEC TR 60977: 2008 Edition 2.0 2008-07-09
Medical electrical equipment-Medical electron accelerators-Guidelines for functional
performance characteristics

IEC 61168: 1993 Edition 1.0 1993-12-22
Radiotherapy simulators-Functional performance characteristics

IEC TS 61170: 1993 Edition 1.0 1993-12-22
Radiotherapy simulators-Guidelines for functional performance characteristics

IEC 61217: 2011 Edition 2.0 2011-12-07
Radiotherapy equipment-Coordinates, movements and scales

IEC 61267: 2005 Edition 2.0 2005-11-09
Medical diagnostic X-ray equipment-Radiation conditions for use in the determination
of characteristics

IEC 61303: 1994 Edition 1.0 1994-10-12
Medical electrical equipment-Radionuclide calibrators-Particular methods for
describing performance

IEC 61303: 1994/CORT1: 2016 Edition 1.0 2016-06-15
Corrigendum  1-Medical electrical equipment-Radionuclide calibrators-Particular
methods for describing performance

IEC 61674: 2012 Edition 2.0 2012-11-29
Medical electrical equipment-Dosimeters with ionization chambers and/or
semiconductor detectors as used in X-ray diagnostic imaging

IEC 61675-1: 2013 Edition 2.0 2013-09-25
Radionuclide imaging devices-Characteristics and test conditions-Part 1: Positron
emission tomographs

IEC 61675-2: 2015 Edition 2.0 2015-08-06
Radionuclide imaging devices-Characteristics and test conditions-Part 2: Gamma
cameras for planar, whole body, and SPECT imaging

IEC 61676: 2002+AMD1: 2008 Edition 1.1 2009-01-26
Medical electrical equipment-Dosimetric instruments used for non-invasive
measurement of X-ray tube voltage in diagnostic radiology

IEC 61676: 2002 Edition 1.0 2002-09-17
Medical electrical equipment-Dosimetric instruments used for non-invasive
measurement of X-ray tube voltage in diagnostic radiology

IEC 61676: 2002/AMD1: 2008 Edition 1.0 2008-11-27
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Amendment 1-Medical electrical equipment-Dosimetric instruments used for
non-invasive measurement of X-ray tube voltage in diagnostic radiology
IEC TR 61852: 1998 Edition 1.0 1998-04-15
Medical electrical equipment-Digital imaging and communications in medicine
(DICOM)-Radiotherapy objects
IEC TR 61859: 1997 Edition 1.0 1997-05-09
Guidelines for radiotherapy treatment rooms design
IEC TR 61948-1: 2016 Edition 2.0 2016-03-24
Nuclear medicine instrumentation-Routine tests-Part 1: Gamma radiation counting
systems
IEC TR 61948-2: 2001 Edition 1.0 2001-02-13
Nuclear medicine instrumentation-Routine tests-Part 2: Scintillation cameras and single
photon emission computed tomography imaging
IEC TR 61948-3: 2005 Edition 1.0 2005-07-18
Nuclear medicine instrumentation-Routine tests-Part 3: Positron emission tomographs
IEC TR 61948-4: 2006 Edition 1.0 2006-11-14
Nuclear medicine instrumentation-Routine tests-Part 4: Radionuclide calibrators
IEC 62083: 2009 Edition 2.0 2009-09-23
Medical electrical equipment-Requirements for the safety of radiotherapy treatment
planning systems
EC 62274: 2005 Edition 1.0 2005-05-27
Medical electrical equipment-Safety of radiotherapy record and verify systems
IEC 62467-1: 2009 Edition 1.0 2009-06-09
Medical electrical equipment-Dosimetric instruments as used in brachytherapy-Part 1:

Instruments based on well-type ionization chambers

5.4.5 BEEEAN

- EBEME 0827 E45 FRH264£08 A 27 B TEEFZEN—MERET ERDHET
[CHESEREBERVARNZCHAEEROHNEEERVRETHEOREICET H2ERTOH
EIZDWT]

- BEBHFE 0401046 5 FR17FE48 18 TNEFIRTLEBEEDOFIEIZDOULNT

- EBEE 1120855 Fa26£ 11 A 208 TEREBOSERTEAZEBRFEICONT]
- EBEREI002E 182 FERH26E 10820 TEEEBORIXEORHES @A)
IZ2DULVT ]

- FR 25 EREAFBESE 115 [EFRETRIRVERKBOBRRKRARBROEROE
EICHTHETO—HERET HES]

Kk
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RoFRREFREERE (BNCT)

FF WG HES

T 100-0004

REEBTFHABEXKFHE 1-7-1 FRETHEEIL 23 1F
EHARRREAN B RERFATRHREE

TEL : 03-6870-2213

FAX : 03-6870-2242

URL : http://www.amed.go.jp/

T 305-8564
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