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Abstract

Internal Dose Assessment (1)
Dosimetry by /n-vivo Counting Method
Chie TAxADA :Japan Atomic Energy Agency, 4-33
Muramatsu, Tokai-mura, Naka-gun, Ibaraki Pref. 319-
1194, Japan

The in-vivo monitoring method used for assessment of
internal exposure is outlined. An in-vivo counter consists
of a detection assembly, a measurement assembly and a
data-processing device and various combination would be
chosen by the intended use of the equipment. Moreover,
since an in-vivo counter have to detect a little radiation
which transmit a human body organization, it needs to be
cautious of reduction and discrimination of the influence
of background radiation enough, when we evaluate radio-
activity in the human body. Additionally, adequate calibra-
tion or inspection must be implemented for maintenance of

measurement quality.
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RADIOISOTOPES, 63, 249-255 (2014)
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Abstract

Internal Dose Assessment (2)
Bio-assay Method
Eunjoo Kmv, Osamu KURIHARA and Yasushi OHMA-
cur: Research Center for Radiation Emergency Medi-
cine, National Institute of Radiological Sciences, 4-9-1
Anagawa, Inage-ku, Chiba-shi, Chiba Pref. 263-8555,
Japan

Bioassay is a method for determining the quantity of ra-
dionuclides in biological samples (mainly, excreta) that
are collected from the subject and provides basic data for
internal dose estimations. A main advantage of the bioas-
say is to be applicable to pure alpha/beta emitters that are
difficult to be detected by means of direct measurements.
The bioassay also has sufficient sensitivity even for acti-
nides including plutonium. However, this method needs
very time-consuming procedures before radioactivity
measurements of the samples, such as pretreatments and
radiochemical separations. These procedures are thus re-
quired to be speed-up from the viewpoint of radiation
emergency medicine. This paper explains mainly the out-

line of bioassay methods for actinides.




RADIOISOTOPES, 63, 257-261 (2014)

REB# I3 < DFFME (3)

ZE SO BE i BE e 75
BRI~

HY.79h X541 Hh)V
358-0032 3 R AR KRG HR LA TR 272

T TR < 7200 T S NERBIE < I2D W T OMIE b #H T T 225, NERBEE < ol
FEVEIEFICHEL <, BEBMEPIFFEITD LV EAPHINDZFENTITH) T LRBENTIE R
Vo TR EE S E T E T, TORIICWIEER DN O ELER TS
BIFEDHDOWIX S MEZFHET 5 2 L RTHETH 5o AR TIIZ2 BT X ) X <
M DREZAT ) ik, T OFHEE, FEITEIIOW TR T 50

Key Words : internal dose assessment, radioactive concentration in the air,

management record of internal exposure

1. F

OB E B ki (BERATE), PRk R T #
A (BEHRE) I OV B O ke By - LR (7R
HEHD) 1I2BWTiE, fEER IOV THERD 5 D
BRI X AT 72T, WMASEICE S
WIRBIE IV TOHE D /BT T 5,

AR L A2 W TR AT ANy VDA
MERFIAE R L TWBA0lIz L, PE#E I
DWTOMAETE=51) ¥ 73R ICHEET,
BYEWICA LW R TPHENE L DFE
AT T 22 A T T RE IR S & 0 B 247 9 likas
BEWNTH S, 12720, TOHBEIEEIMEL
Z O EEMEKEHN & 72 5 2 & Z 5575
D LTI ) BENRD S,

T 72, WEBHRIZ IO W TIEMEICIE [THEER
®| THO—AEHE BATIEH0ERH) T8I
T HMEOBATD B0 B4 TIIHNEIBIEL
WKBELTH [FEafiE] LoAaidfishTnid,
CAUTEPU B CHEER RO 2R 2 BIE T4
bor LTHHT2EARRICH Z720T, K
TREFICEDLEENHRE LR L TLR T %,

2. EEDEHOHEX

EAIZHGA N2 B E o’ (Bg) &
0 FERhE 2 R A, BERIEE, PR,
BHEH* O Z N Z LTSRS CNEOR
WD %o

Ei=e-1 (1)
Ei @ PRI < 12 X 2 9200 (mSvy)

e BIFRIZIBIT B FERMEARE (mSv/Bq)
I R CE OB (Bg)

225 P R B DB EE 2 & IR K & EHE
T2 E OFEMBERLE Tel 1ZERINEDH
L TR AEIL 723556 0 FERMER ] 2 Hw
%o LI L5113 29 2R 24l
(B RAH) 12BN B,

2 PR R T SRR B s & WA TR IR &
P AT, PR 12 4E o A SR LaT Tl

*SPERE 24 4F 3 H 28 HCERRH A SR 59 5 (BB :)
SERE 12 4 12 A 26 HIEA 5504 157K 398 5 (BRH:)
SERR 13 4E 3 H 27 HIEASHM#E &k 91 & (EEEHD)



RADIOISOTOPES

EIRTRENT W2, BIEBDOEAIZIFRER
ENTVRV, EAWIEICEL, P12 4E 10
H 23 H OFFEHAMT T 7% 42 R U #i e 42
MBI 2 I LT A IRE T [+
FBEAEED HEICOWTRESSETHET
BTN T 7% <, WY FUR, BEBISEICB VT
BEINTAHA RTA VECIY)RENEZ LD
WY TH D] ERENTV A,
HRONE [HIE < MEoflE - FHili~ =
27V 2000 RFHEEFMt >y —)IVICTF
HOXTRENTBVIECBTHHEITD
LLEZOHNS,

I=C+b-t-F/P (2)
[ R TR OERE (Bg)

C @ 2250 P AHEW E OWE (Bg/cm?®)
b RS20, R R
I3 % 225 (1.2 10°%cm®/h)

t VEERR (h)

F AR E B S5 O IR o 225 ik
WM L, (EEEOEEXS A
b E = OFR L 22 i g
WL DT, EMENTVDLKITZ
DEEMEHL, D25 RVEAIZ 10
OIEEET %0 (R

P : B~ 2 7 O #EREK
S i~ 2 271200 CHi#RE
Bbho TR EEEIZZEOMEEMHT
%o

ELTwb,

FIZBL T@BEAHTHRE 10 2 b L
M, PIZBELTHRERLGI#ES X7 24T
LZLIEHFVRVEEZEZONLOTHREL %
HAwa e, (1)@)RKXLD

Ei=1.2x10°-10-e-C-t (3)
&7 ) 2R DI BRI E A S ERhE 2 S
THRE PN,

CIT, HREICH S TWD [ AERL
T2 e DI EARE] L 22 iR R R % o

Vol. 63, No.5

ThL, CORE - ALFERFICBWTHIIIIN
CAEIC 5 2 2oz b wb RS,
Tt B BRLBE 0 2253 7% A 149 2 000 REFH] (G 40 I
) WA Ll 5 NI MEIEB L2
50 mSv & 7% ) EBIEHE O < M REE &
%5

] A L A b R T R EE 0> 224 % 4R ) 24 IR
X365 HWEA Ll 5 & BROBITSBRED 1
mSv & 7% 5,

Tebb, ZE5 R B R EE R P I B B
FHEEREEICE L 720ICEDHNT WD, 20D
L) ICHEBRED X 9 IR A 587z
R % GRS BREE & 55

TRUS At 53 0 R T FR G IRE LU HE SRR i D
ELTEEREDBERPIREZEIA L, N2
HRERED T TH D I L ZRTLEND S,

COFHEOHCRERE IS 2 EITE W
AN I T 2 HGAREVEEZ L
bNL7-0, NEHIEMELZFET BICE
&9 %o

3. ERAPMEEERE O RIE

e R EE O R HIZ O W T ORI
WENHOREHEE = 12 X il
BY v 7 F—HIZ L B E AR O E
O HBED S DOFHEIC X 551

RENEZ LN,

AR S OHM T, BlziE
1 H o #2% 50 MBq (=50 % 10°Bq)
HEXBETI A% 1 800 m*/h (=1 800 % 10°cm®/h)
1 H R oEERH 2 180 h
MR Z 0.01; EHT 54~ TV H3k

EEZ D LTGRO
2R NORIEIL 1%
(R TIE100%) L LT
W5 720

& L7256 O B RS R & KR §,

50 10°% 0. 01 + (1 800> 10°x 180)
=1.54%x10""Bg/cm?



May 2014 TR T 225 O AR L

1 AR REIR EE oW e H I & B R

vl At

Ui ik & At
® Mg L TRIENTE D

C—REIIC® LD bR E R
AT OEMOFIIETE Y

® < JBE R E WD

AT OO AN EEL W

s Ny FAVEL O Z | g LT E A
LTWaHa &0 K&
5D,

CHEBTRENSELETD

© & TOBMEOFAM N TR TH D

CRET D ERMEN S FEEME
23K U

BREORNFELZRIET AL, BIZX2HE
I b RED W20, WEEEREN XS
DOFHFETITbRLTw 5,

72720, MEHIMERE ClIBMED L Bdh 5560
% { BT & B H I TIEFHEIC & 7 WASTE S A1
T 5o F/MENNy FURE e b7-0, £
AR E BRI LD~ LR wih EOMET
LbHELTW5,

INLORF/EiETE0bEER1IDES
7% %,

i A RAEIC L DA ~ O MAGDLET
AT A2 L BWHETH . EHHITHH LT
W5 STEEE = & DR RCMEHRL SR & & A
Hht, TELEZFHFEDOREIE DT TR
[ VSR O I e VA

4. BA#HIE<OEE

TR BB EE Ol & A D K EE & 0 EREE
I MEAHET A L5, HEMIIE
IR L B BGE0% <, dlh S A5
WCHETHLEIX RV,

ZF I THiik e LTORKBIE ETFVTHRE
L, ZOMErHiid 2 [FigkL NV DIFT
HNEZNCTHEMRFEIIRT L, [RdEL ~v
ZHZAH L) THE, EHIEARNICEET
BT b MABIELS BTV, Mk TH
LIGHREREN RV E E 2 DN AIEEZE TIRA
BRI L 72 IRET B0

BIZIEET VD 1 A B OVEERER 2T 180 K¢,
MC o1 HE OWREED i b BV EZEZE T 6.02 %

107°Bg/cm?, LB IZ Bt EZZ 5N 5
Yity, miab OERBIE TR S 1D FERRERE
1 6.5%10°*mSv/Bq 7% @ THEHEIE < #i i
(3) Xz HWT

1.2%10°% 10X (6.5%1077) % (6.02>%107°)
X 180=28.45 %10 *mSv

LLTROLNS,
A ABNZSE T 2 e IR B PLX I AR5
XY

AN DR = F 7L Of R < EROVEER
W+ &7V OISR

ELTKRDA,
BHXIEAO AERERH THiIE L TH skl X
WL E ORI AN B B iE, AD S DOESE
RMOBEIY 7 L2 X0 FEM 2 FEF T A2 479 o
Bl Z ITEH XIS W 0 9 BE L XVERN
NONH A KEHR, ARANDMEH L 718 o fil
HEBELREEZEZET S,
ZNTHBRZAPANZOWTIINA T T vt
A EOMAE=%Y ¥ 7 Z2lildt 5, /2
B 52 RHIC &L ) KEDOBIAH - 7256 7%
EIAANE=%1) ¥ 7B R PICEET %o
HET AN 3 HBIC 1 BIL2L R B A 2
P (ZHEIIOWTIE T H) THHI LR, mik
TN 8 R S e A B R o (A
1B CTHET L EBRGHMTHL EE R
bbb,



RADIOISOTOPES Vol. 63, No.5
F2 WEPIE EBAR (B)
HEH
HOE £ A 20XX 4F xx H | fldk L L 29mSv
B %% ¥ g LN E|HEL L 2mSv
By 7
tifE ¥ M 180 FHF [ — B AN FE O f & | 0.1mSv
[igES
¥ W oE O W R R e e s iiﬁ
14C AR EREIL LD |V — A X A RE = ] B B
a5 i 5 (A7 ah) DDM-266
125] AR EREIC LS |V — AT Y EE S ) B B
it 5 1% 5 (nsi7mp) | PPMRTT
3H fEAEEIC k25t HIE — — 0.01 1800
s fo FH = C I e FE AR B
B e (MBq) (Bg/cm?) F (Bq) (mSv/Bq (mSv)
140 () — 6.02x10°5 10 1.3x105 | 6.5%x10°° 0.001
125] T ik A F — 2.63x10°6 10 5.6x103 | 7.3x10°6 0.041
v LA ok
AW
3H HHEw (XX 50 1.54x10°6 10 3.3x103 | 4.1x10°8 0.000
v E R )
& &t 0.042
LRI H T 58S 0.021
WAL LT B E S 0.021
—FSL AT IR A REICK T HE A (R KFFMEMERSL AR D > 25 E) 0.420
FELERE IBg =C b +t +F
K E (mSv) = e(mSv/Bq) + I(Bq)
C:ZERPIRE (Bg/em?)
tfEZERM (h)
b:E¥XHEDOW A2 E=1.2%x10°(cm*® /h)
e 32 % #r B £% %% (mSv/Bq)
Fie 2% %=10
< AZFMEA LAV TH#ERKIIEEL 2V
it Bbnshd v, WEFIEFICEKL

5. REENFHEEETTINEEHR

[P B oM - 3R~ = = 7 )V 2000
2B L, RSV AV ERAEL XVIEFE-—OH
EL1~2mSv O TEMENRET SHZ &
AL, BELANVUTThEEEE TR
ARG L] el LEMIZRR S 20 o
ELTWABY, ZHUTMZE SO R FiE DL T
LFLT, BESHTORELEET 5 L Ek
ERIBVEEZEZONENOLTH 5,

TADFE & LCidne ) €5 0 & LzEE

NIVOBREFTHEELTWD720 [HEREIE
XD otz) TERHWTHETOEENE
5o

72, MAOREE LTLELREB I

o % H Ik

o JllsE X e DK

o llEE L2 DK%

© USRI g 27 O FlE N O HY 5K

o il i ik

LR S



May 2014 A 2R

Lo T 5,

RIS HEET NV Z2 kD [HIE < EH
ARl L L72B2E 218, ZORIEDE: N
TRl LAV T ThNE, & COEER LA
BB L] 9%, MNCEE LY
FIIEER ORSRICRERIL L L TERBIKRE IR
4%,

X ®

1) B MEOUE - Bl 0~ = 2 7 IVIRE
FERAS, IEHEONE - Fili~==27
V2000, JEFIIREHAM €~ 4 — (2000)

2) HARE ISR, BON IR, H AR
TR 23 (1993)

3) WS, AR < R ONERBEIE K D EF
i V2 4% 2 Heaki iy 48 £ (2001)

Abstract

Internal Dose Assessment (3)
Method of Radioactive Concentration in the Air
Kouji Aokt : Hitachi Aloka Medical, 272 Aza-Sakuragi,
Ooaza-Sayamagahara, Iruma-shi, Saitama Pref. 358-
0032, Japan

It is required to measure not only external exposure but
also internal exposure of personnel in Japan regulation,
but it is difficult to measure internal exposure directly.
Furthermore it is not realistic for facilities where is esti-
mated for low exposure opportunity. However, it is possi-
ble to estimate internal exposure dose from breath which
is mainly effect of internal exposure when they measure ra-
dioactivity in air. This paper shows description for method
of internal exposure doses estimation from radioactivity in

air, and for those reliability and managements.




