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Human application of in vivo EPR Dosimetry

Miyake, Minoru
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The measuring device for the radiation exposure dose in human teeth enamel using L
-band in vivo Electron Paramagnetic Resonace (EPR) was newly developed. The loop-resonator designed for hu
man_upper central incisor were specially made, the S / N ratio with this new resonator, it was_improved of
2.7 times that of the conventional apparatus. 95.0% sensitivity and 90.0% specificity in 1Gy irradiated s
pecimen as the detection sensitivity were achieved. Further, the structure of the measuring setting was m
odified which can be measured in a sitting position, it can be reduced the measurement noise due to moving
of the subjects. The measurement from 35 volunteers was performed, and the data of the background EPR sig
nals in existing in enamel were obtained.

EPR Dosimetry



(COs?)

EPR Spectrometer

3500

3 B ___:.-'"'“
§ oo | ol
% 1500 | -
; 1000 o | I——

o ¥ — - T
a 20 40 80 a0
Radation dose (Gy} Spectnan of EPR Signal

Parameter:scam range ©,75m T, e constant 0. Jscconds, medslation ssp |4 gsuss, scan time
140 seconds, § swoeps.

L-band EPR spectrometer EPR

EPR
EPR Dosimetry (
) X-band 9.5GHz
X-band
X-band Dosimetry
1.2GHz L-band
L-band EPR

L-band in

vivo EPR Dosimeter

EPR(Electron paramagnetic Resonance
ESR:Electron Spin Resonance :

)

EPR

EPR EPR
EPR
X EPR
EPR
EPR
EPR
in vivo
Dosimeter
EPR 174 25gauss
10 sec Smsec 4gauss
EPR 0.017014
a.u.( ) SD 0.011049 0.015693
0.06 -
8 oio4 F - “ M -
oioz ;”“0 . ® e % . .o . S, :"
001 - ":0 ’: RPN * % “: .
0 ‘ M COIR ‘
: L-band
X EPR
60kV,10mA  X-ray tube D-081
filtration 2.2AL 1 0. 32sec.

10cm 10

30-50



014

012

< o0

006

004 %
002

2).
90
EPR PC
( ) EPR
1
(PDT)

SN 1.21

+ 0.093 2.03+ 0.044

9.37mm

21.65mm
3.91mm
1.96mm

S/N

35

05

(2279 1509)
2.0-2.7
EPR
15 , 18 25
EPR 0.04011+ 0.00716
EPR/PDT ratio 0.2153+ 0.00284 a.u.
—EPR
EPR
35
in vivo
EPR Dosimeter.
PDT
90

EPR/PDT Ratio 5

0.45
04
0.35

03

0.1870=+-0.0219 a.u.

0.25 % { {
by o t

0.2 } { $ % $ } {

015 * {{i * % t % hih ;?H
5. EPR

L-band EPR
RIS Radiation

Induced Signal

CcT

EPR



EPR

upper,middle lower
Olower part
CJupper part
micidle part

2.004

I lower part
T upper part
middls part

1.507]

1.00-]

average RIS/ PDT
——t

.50 3

iradiation dose

Confidence interval: 95%

04500

03500

03000

enamel area

02500

02000

01500

T T T
uuuuuuuuuuuuuuuuuuuuuuuu

measurement position

EPR
Gy 77.0%
78.0 95.0 90.0%
L-bandEPR

The 41st 1SOTT

and the International EPR Conference,2013,June
22-28,NH,USA 3

L-bandEPR

Clinical EPR Spectrometer Clin. EPR ,
Lyme, NH, USA
NEOMAX Permanent

Magnet 1.3
(
29kg) EPR
12
1
o 0.8
8
'é 06
0.2
4
0
0 1 2 3 4 5
Dose (Gy)
Gy
95.0 90.0%
2
A.Enomoto, M.Enomoto, H.Fujii,
H.Hirata, Four-channel surface coil

array for sequential CW-EPR imaging
acquisition, J. Magnetic Resonance
234 21-29, 2013

A. Enomoto, H.Hirata, S.Matsumoto,
K. Sato, S. Subramanian, M.C. Krishna,
Four-channel surface coil array for
300-MHz pulsed EPR imaging:proof of
concept  experimets, Magnetic
Resonace in  Medicine,
71:853-854, 2014

13

M. Miyake, I.Yamaguchi , M.Umakoshi , H.




Hirata, N.Kunugita, Y. Matsui, B. Williams, H.

Swartz, In vivo radiation dosimetry using L
band EPR- The measurement from volunteers
in FUKUSHIMA Prefecture, Japan-, The 41st
Meeting of the International Society on
Oxygen Transport to Tissue and the
International EPR Conference, 2013 June
22-28, NH, USA

M. Miyake, I.Yamaguchi , M.Umakoshi , H._
Hirata , N.Kunugita, Y. Matsui, A.lwasaki,
The detection of radiation induced radicals
from teeth enamel by in vivo EPR ( Electron
paramagnetic Resonance) Dosimetry,
J-RAPID Symposium, March 6 and 7, 2013,
Katahira Sakura Hall, Tohoku University,
Katahira Campus,2-1-1, Katahira, Acba-ku,
Sendai 980-8577, JAPAN

EPR
67 25 5
23 24
, EPR (Electron
Paramagnetic Resonance: )
, 66
24 5 17 18
EPR(Electron
Paramagnetic Resonace: )
23 11 21
EPR

http://trustrad.sixcore.jp/invivo_EPR/
@
MIYAKE Minoru

20239370

@
MATSUI Yoshiro

®

*

®

©

10181687

IWASAKI Akinori

10437376

YAMAGUCHI Ichiro

50311395

KUNUGIDA Naoki

90178020

HIRATA Hiroshi

60250958



