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e R OMEE (33C) In radiation therapy, medical accidents which are over and under
dose of the irradiation mistake occur frequently. To reduce these accidents and to increase
accuracy of radiation therapy, we are developing an implantable real time mycrodosimetly
system. Scintillator is used as a sensor, which is implanted in the patient body/or tumor
generates scintillation during the irradiation. And the doses of radiation are monitored
by measuring the intensity of scintillation using CCD camera. As a first step, we made
a miniaturized scintillation measurement system that is involves scintillator, pig meat
as a phantom and measurement instruments. We got the data that that through a thickness
of 2cm meet, 694nm of scintillation is proportionally generated from scintillators when
the LINAC is working at the dose rate of 4Gy/min. Also we successfully got these data with

wireless way at a distance of 170cm between scintillator and detection device (CCD camera).

AR TE R
(SFEAHANL 0 1)
[ERES MR & &t
2007 4F 2, 900, 000 870, 000 3, 770, 000
2008 4F & 400, 000 120, 000 520, 000
2009 500, 000 150, 000 650, 000
AERE
R
gt 3, 800, 000 1, 140, 000 4, 940, 000

WFFE 3B - [ e S
BFE OLF - MH - WRSRERIREE S - R
F—U— N BHBRRT



1. WrERRBYSPIOE K

T BRI VX BN B SRR IR . T
R RRIEHE (IMRT) (28 & 0 . TR
HHRLTCWD 0T, BKEBEOmELEL
W, L LTy Y7 o AXDEEI R L
LI e & SRR IS B T D ER R
MEFH L TNWDLONRBRTHD, 29 LEE
WEMOFIANO B REEZ =4 T

HZENTERNWZ LIZ—RLTW5S, BIE,

RN O RS &IV =2 o B — %
THEL, 7 7> b AZHWTHRIEL T
WA, EEEOME & OBEE S TR, s
DR FEE L H D720, RNREHRE
ZIEFEICE=Z L TWD LD TiE R, £/
IMRT Ci[A— RS BN O ETRE N R 5
7e EIRIRITIEND CTHMEIC /> TETE
0. WERO—MIRET, wbm RS, [BIERPR
72 &0 X O IS RRIB IR E OO TR
BN & FERT D 2 &N TERVEER
ICHEA TETERY, 5o TIRWEGE, MED
HEERIZTZ v a— X ICmBIcENRDHE
W20 Ay a—F OB I A TEBERE
T ORD Y RV, Lvh RN o B
BRENY T AX A NTE= X TERVBR
TITHHRIBRIEZ 1T U O &+ 5 EREE
FILE OBEIFFESICKR LT, ERFRNIAE
L7zONENBHErcER2ny, 20X HFE
W RIRITBL T2, U TV H A L THREHR
BNERTE D) 72 A LR AR
EY AT LD Z R T, Z DOBHFEIKD
UL, FDIE 5% JTITIRPEEEE O 7]
RECTH Y., IEfE7RRRRER G & [FRF IS
FAEINEE DL Z LN HETH D,

2. EOAW

T2 LT B RRIB AL E D D RN BT
SN XBEEFRFE=XHEHRD “Hd
Wy TF L= — % H WK O IA BT
~A U aBEHVAT L BT HELH
& LTWnD, RN EZBREMIRNIC
HWDIAATE Y o F L —2 % LINNC BB T I2B
WTUTIH A LATEBRE=HY T Dk
AETIZLIZWEEZ TWA,

3. MHEDFHE
(1) [EIBIERK. SERREBRET D720 0%
B (fhE - KA)

IRT A =2 DS E N Al RE 7 K &
% W TRAME S ORI 2 ZHL L, 32
B> LINAC IZ K 2 it & w5 (3
AEE) ELTHRY T Z & a2E T D,
BE £ T DRI %2 Tl issE &
VT L—F—DORNIRE L OBfR, v

FL—H—ORNERENMEEFNTE
To D3 SRS T OBEELER DY CCD I —F& 12
BVIAFNTLEITZD /A XDFEN
IEfE 72 B BT E T LT, 1
S TONCHELR ZBRET 2003 KD
RNA L bERoTL B,
(2) TrFL—H—DFEE
i3]

BITE LaP04 : (Nd, Yb), AT LE—, F=
L 2SO T AT T R &
L IESEIREE & D B DR BT ER K T L
TWDN, I BITFHETENE . EERH
MBEEN RS Z I REREEZE— T2
WL T L—H — ke L C RO T
<, HRNITHEFEEOGEMZ LIF TEod
MNH—Fkw s BbhsyrIFL—F—%
BELTWHEZ0,

(MUHEE - K H -

3) YAHEFE > TOER~FL—X
=B DENDENTOREZRH~L  (fp
Mo KA - [LH - POEE - KH - %)

BEEClc#nN (bW - 7 X A%) %
fiff > THLEEEIEE AY LINAC K CIE & I /EH)
THHE VFL—H—=nEDENDHEE
o THRHEINDFEHRL TWNDH, L)
L. AKNICBW Ty FL—Z—n b5
T 5T, WAL - WIN SRR & 7Rk 2
T TIRADORHEERIC A - TL 5, EEWO
BRI > THRHEZSBIZASTLS 2R E
DX EL T 500 ZHHE L7 <
TR SR, FDT=DIZLL TOERZ %
179,

O 77V FADEIBIZERICY T L—
2 —Z i < R A, MR (CCD 1 2
7)) RS s HEETHRD, 77
h & (ZOHEITERANEEEOR R
W, JES & ign B RIS E K5
7o mETHDH) TicwEtrrFLr—
HZ—_ ZLCHICH 7 AR ZEL,
LINAC 75 it & P S8, MA@ L
THTEEL U FL—Z =D t%
W TH S, ZORET T AREH THE
B L F L — R — Y s e IE
T 5,

@ BHEE CCD I A Z b e E N
o774+ v Z— AT MTE R
TOL FREDFEREIT I,

® O~QDFEREAEKRKIC, NOES LB
WA TL Dl HmE L FL—F—
~OSHRE L ORREZRD D, Z OR%
BENWREATRELLI>RERTSH
L7065, EFICHENTH D,



4. R
KD A& B Z LT ORI,

AZCEE

P )

MRORLER

BESA. ks

CDVAT AEMNSED-OICFE T
WRENEEE LSOV FL—F — 2 RE
L7, AT E—. F</L7r & FIMEREIC 2
Dol NFORG I EREFTLIEMRER. A
TAE—NREEWND) Z Loz, ATV
E— (FRET~V7r AN OFEEZUTO
K257, MTIET~vA7r A NDOKEERT
. AT =L 2L MO RS E R L
TWe, UFICy I L—F—DlRESH%
AT, NIV E— ORI ET 695nm f+3T
ThO ., ARFEEENE W E S DD IR
T TH D &V R EFF> T b,

e/ Ab
PIIZ :2em

300 A
200 \
100 \

0
550 600 650 700 750 800 850
Wavelength (nm)

COANTINAME—FL L FL—F—L LTH
W, ANICHEOIAALTE Y F L —F =D
FFREE & 170cm O FREED HMEICCD 7 A F T
HHLEZLONUTOEETH D, SSD I A
TTLEHZR-EBE L Ea— X ZHDIA
AT, T O SR S5 Sem TEEHIZ A
Te—4%2Hd, BERIEER T ATy
(6MeV, 5sec, 4Gy/min) A L CTHE L
7o WEEREK Ten/ESF TEILEETZ,

LINAC 6MeV
4Gy-min.
Meat thickness 20mm

TNETTIT, BIEEOBESHRIREE L B0
BItRA 7T 71T L7 b D ELUTITRT, K
MRIREE 2 BN . BIEE DR S 2l & -

Tho,

INEY ., RREEE L. WAEEL THTL
LY UF U= —ORIREITY =T LD
TG DBN, WEN dem BB XD EED
BRI TL %, TR R
MRH D EEZ, Fx I TRITHBRHEERIZZ + B
VAR LI AT AR LT, F
DOFER, R I EFHT 2 Z LR ATREZ2 DN
T N AT B THDZ ERproT=, L
TIERERO 77 7 Th 5D, AR bem D & X
DHLDOTHD, FBRESMILCCD I AT DREL
FEECTH D, 74 br&aftdic, Al
B CH D, Ax ¥ BHMEHE 40 BN LR
BBAtE U7, 277 713 Backgroud ZZE L 5|\
=t DOTH D,

LA

| 200

100K

A0

GO0

100

LMD

0 * - —e * > - -
] a0 10 ] a0 100y

Y

torogooF—2 I NI E—%2HbT-
CEICHEHET Ik o TE BN
F—Anb, ATLE—ZHH TR E X



W L2200 T—4% (RNy s 7T
R) 28|\t D THD, T—XOIEITT
Ry E2T I RIEOBET 4%
100 RS L, 10T EoET—42 & L
TEKRLTHD, LI 7+ b 2D
LR L. T4 T 7 OB 40 BE
O 5RO & LT, ZOXRMEFERICLY |
KA OEH 10cm FRETHIVUX, 7+ Foh
7 VA TIRINTTE D RMREER S DT,

IHIZ, 7 b EREERIC L
BAICBWT, AEZELESEE & OREY
R LI T 7 E2LLTFICTRT,

o PiR-g:a] ]

_ y= 1328658-1.092\
o \ R?=0.9707

o \

— ~

FRENIAETH Y | eIt oniz7+ b
DA N ThD, 77716055512,
JREF IR A AL LTV TC, T T
VAR T2 2 ERAETH D |
FABEIRE R*=0. 9707 & FEFITHRVVERI N 7, D
Nz, ZORERIY ., WEN 10cm FRETH
NE+DRNTEL DT N EEDLZ LN
HREL A OND, WL CTHREBRELZE
LT 20 NE%OREE 2D,

5. ERBERWILE
(WFFEEAE . WHIEo R e O IE# 1
(=Y

sk (B3 #h)

O BRFH 11 0D 7= 8D DR LD A U
TNE A LRI~ A 7 v a0 B,
o7, Kaaie, PURRR S | AR5,
KHE ., AEBAT, ME2BE, EE. B
SROEL AR KA EEEA, e x AT
SEAREMR, NIEEL, AEAE, LHE
BESE, B L, 27T &, 174 H
2007

®@Jingu K, Nemoto K, Kaneta T, Oikawa M,
Ogawa Y, Ariga H, Takeda K, Sakayauchi T,
Fujimoto K, Narazaki K, Takai Y, Nakata E,
Fukuda H, Takahashi S, Yamada S. Temporal
changes in brain natriuretic peptide after
esophageal

radiotherapy for thoracic

cancer. Int J Radiation Oncology Biol Phys

AHef 69 (5): 1417-1423, 2007

@Ariga H, Nemoto K, Miyazaki S, Yoshioka
T, Ogawa Y, Sakayauchi T, Jingu K, Miyata
G, Onodera K, Ichikawa H, Kamei T, Kato S,
Ichioka C, Satomi S, Yamada S. Prospective

comparison of surgery alone and

chemoradiationtherapy with selective

surgery 1in resectable squamous cell

carcinam of the esophagus. Int. J.

radiation Oncology Biol. Phys. & A .
75(2) : 348-356, 2009.

(Fa%R) GHs )

@ Eiko Nakata et.al; Novel
Implantable Wireless Real Time micro
Dosimeter System Using Radiation
Scintillator RSNA (AL >k ik & # 5% &)
11/30-12/5 2008 = (CKH)

Q@ HHE BB EW DD O RN
HOALI Y T X 4 AR ER~ A 7
R EE O BRI AP A . KRR, A
HEAT, MEBY ., fiZF, KHE
CUEESBBE, RS BB E. AR
KB, fEx KREE, Z@BEAFIER, /D
JWAsL, AEAYE, LWHES A A=
TR LS 2007/9/28-29  HiiE

®Yamada S, Ogawa Y, Fujimoto K, Ariga H,
Takeda K, Sakayauchi T, Koto M, Narasaki

K, Jingu K, Nemoto K. Chemoradiotherapy
for operable esophageal cancer. Int. J.
Molecular Medicine 20: 10, 2007. 12" World
Congress on Advances in Oncology and 10%"
International Symposium on Molecular
Medicine, Crete, Greece, October 11-13,
2007 ( invited ).

@Yamada S, Ogawa Y, Ariga H, Takeda K,
Sakayauchi T, Fujimoto K, Koto M, Narasaki
K, Jingu K, Nemoto K. Onodera H, Satomi S.
Chemoradiotherapy for operable esophageal
cancer. 5" Anniversary of Hiroshima Cancer
Seminar Foundation, 17" International

Symposium. Radiation Therapy For Cancer,

Hiroshima, Abstracts 28-29, November 11,



2007 (invited).

(®Yamada S, Ogawa Y, Kaneta T, Nakata E,
Ariga H, Takeda K, Sakayauchi T, Fujimoto
K, Koto M, Narasaki K, Jingu K, Nemoto K,
Onodera H, Satomi S, Chemo—radiotherapy
for resectable esophageal cancer. 3%
Tohoku Panama Seminar, Panama, July 29,

2008 (invited).

(FE) Gt2#H)
D Nakata E, Yamada S, Momose G,

Kikuchi Y, Ogawa Y, Mori I, Oishi M, Ishii

K. Implantable real time microdosimeter

system: Experimental methods and results.

Future medical engineering based on
bionanotechnology. Proceedings of the final
symposium of the Tohoku University 21st
century Center of Excellence Program. %t
FEA 473-479, 2007.

@UUHEL. ERZAESERVEDIC—E
WL AT LOPL 2 —. FifiaEEE 15.
WEIEN  BAS /A 3O, P63-72,
2008.

(£ PEME)

OHRREL GE1 1)

O R ERNIE > AT L, R ER
EFEBLOEICHWS Y v TFL—H —
FHAE  ILHE S, fPERT. KAagk, #
[TE=SS

MR bR

FHYE : HFeF

%5 : P208457

HEE4EH A - 2007 £ 7 A 23 A

ZNBAE 200843 A 6 H

ENAOR] : EN

(Z Dfth)
R A= L

6. WFIERHRAK

(D) BFFe RS
fh %%+ (NAKATA EIKO)
HALKR: - RPEBElE 520508 - B
W&+« 60375201

Q) W7oz
(I #=& (YAMADA SHOGO)
ALK ke - #d%
W7e&%& 5 60158194

VUEE K% (SHIKAMA TATSUO)
WALKS: - & @A B STHT - 2%
WFgeE 35 30196365

JKA & (NAGATA SHINJI)
WAL K- & B BT SE T - HEZER
FgeE 5« 40208012

& fEKES (TOH KENTARO)
WAL K- & @A BHIFZE T - HE 8%
Wroed 23 40344717

(3) HHENTTEE BV FEA



