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HALER KD Peter Chang © 73 Higher lead exposure in the radiology departments
of the general hospitals| &\ 5 HEHRAWEERRL LT, B CIRBEN OFHNE 26 44 & HT#i
DREFEH 29 AOREZELEFEEKES T 7 A~ EESHE (Inductively Coupled
Plasma-Mass Spectrometry; ICP-MS) TH#r L7 & 2 A, MABEZHFENEFEFE 7 Vv—T70
HRABEICRPREENTZL NI bOTH D, FHKk7 /L—713 0.32+0.31 (0.004~
0.949) npglg, MUNBRZHRICEHE 7V —71% 0.62+0.45 (0.08~1.79) ng/g ThH 5, #Him
TIEH DN, BEBREE OB RHEM & LTCOMBRE L, WEl L-fER, BEICHE
iz onTn5d,

i@ Ak (WU EAEAE -t s) B8RO afradmiTs (18
MU+HEFEBSE a5 +/\5) OREICESX, WNCFEEEZFET 5720, a7
BERH D, LnL, ZOERITREBICELL EE L, FEEP R HEL TIT
LIEZH S0 TER6RWVWHDTH D,

T, TABHFTIIMTTFONTNDIDIEA I N?  Frly L Ak Tk O BRIE R E
MBHEDT HITWDLN, e EOFEWEICKT D2EEREITITONTORWORBLK
Thd, b L, EORIHEELRGIE, 7 AR b LRI REGEZ KO TV %
ENdH D,

L, ORI TRRIN T D EEZFIRREIL, Iyengar GV L3 F & 972 [The
elemental Composition of Human tissues and Body Fluids] " ®SCHME (2~15 pg/g)
IZHEARIEFITIERWETH 5, ICP-MS OMIRA A BRET L L, BOLWVWLDOTHY, 2
DFPLE A FERN B R AL TOZR, WTHUICHE X, BN O RZHD BUR B2 I E O K
PRBFEM TSR ME I SN TV D & B D, FEMICEEZZ 0T 2 2 & TREm g0
L2 EEEDNDN, TALOHELFHI SN FE L TThi 5 F 2 L,

e-mail: katoh@tmu. ac. jp
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Development of the dosimetry standard for the lens of the eyes
PEZEBIRE AT
EEE IS UIN

L. XL®»IZ

BERMETIE, AKBEOIZARETH S 3m fRELEIZHOWTE, 2FETHD lem
FREYESC T0 um AR BAHET D Z I Ko TEHEZIT > TV D, ZIUTBHEDKEIED
IR RIS 150mSv/AETH Y, lom BREYES 70 pm RN ETEEL L T, 2o
BIREAHRTE D VI BXHITESNTND.

LasL 2011 20 ICRP (International Commission on Radiological Protection : [EESfk
SHEBERES) OB ICEY, KEBEROZAGIREAS 5 AT 20mSv/4F, 1 4F7C 50mSy |2
N2 D, SmiREY BEOREDEEMENEE > TETWD. FRZ, KEbEORE
NEL 72D EEZ BND = R —DIRNO X, Fo_—2 G0 E 72> TL 5.

2. JHTDHE)IZHWNT
Ak, BEHRREIZET 52& 2 7PEFE, ICRU (International Commission on Radiation
Units and Measurement : [EESHEHRENIHIELRES) TROLILTND. HEHROFHANZH
WHILDFERRE LT, MRS B Bk (10) O SRR & Hp (10) 72 EAVEA? ST 5.
TNHOERE, FERCHIET D 2 LIIFEEICREETH D 2 E0nn, T L TIE, e
ThDHZERI—~ P HENENDOERBE~DOBRIRED RS TN D, KRR L Bl
BI#42 Hp(3) HEFEE L TUIRENTNDEN, FEEOBFREI IR I TUVRU . ICRP Ot
BIREOEFH, TAFA THKMEOREIREICBET 2 58t 2V R &7z, ZhUctin, HaEs
HRDS7EEE LT IAEA TECDOCY N CIEAFREZHI DWW TR TWS. 2o Tl Hp(3) ZHIE
T HORERAOMERTE LT, TEC 62387(2012) OtT- M OFEFOREHEIUE NEREROB) ic
BETHHOL L TURIITWD. ZOHIEOHIZ, 22877 —~7>5 Hp (3) ~DOUERHA D
SN TS, ZOBRELRENE, TCRUAM: (858 76.2 %, /K3E10.1 %, fRSE11.1 % %25&
2.6 % 30 cmX30 cmX15 cm DAT T 772 F ATORERS 3m LB TERSINTWD. =
DEFTIL, FlIZIE 90 ENDDOIRBED LI KAETT 7 o b IR L AWK X < 8
WTCLE . —HEEOHTIE, 90 EJ7mn s B ST B B 5 Ik E <
72 WL b/ D720, Z D728 Z DBRARECIE, KAEIZRIT RS B DRHE L TV 5.
ZOMIT IAEA TOXETHIEMLTRBY, 75 EE TTHIUIIERWEIRTND. ZOF
L LTOT7r FABIRIZOWTIL, WO &b, —DiX ICRU 2777 7
VRAXDEEIVNESNZT T T AV TH D, ZAUT 20 cmX20 emX 15 em DT 7
FAZEEEL, BT HNEHEIZL ST, 25— 3miESITHD Hp (3) DULIHRE
EHAL TN, 20X T, L0 MRGEWVAEREE 705 2 LAVRENTWD. £ X



0 MNEDEESEEI T IR E LT, FIEY 7 o b A DI 28R M S T 5.

Hef (XERE Oy #) OREIZRET 28K TH 5 IS0 4037 2 U —XDOSENHED HLTH
D, BEENML R RENDZ L ERoTND. ZOHFTHE, B (3)1F ICRUERDZEE 3 mm
2R LT, FE72 Hp (B) IFEER 24U L7 AT 7 o FADIRS 3 mn (12 L CTHIRIRED VR S
NHZEEhot-. BAEOEREL LTH, Z0 IS04037 IZHEV, XM Oy #RO/K AR
YEDOBREED TN D.

3. NR—ZHDOHB)IZHOWNT

BEICRE LT, KBIERA~ORENE 2 5N D= FLF—0/0 BRI TH D Sr-
90/Y-90 #¥ia F7ektg & U THEEERISED HILTN D, RA Y - B T#WF%80T (PTB)
1%, SMEEEEEZ T B RRICRT 5 Hp (3) OIEMEABRAE L T\ D V. FAEC b IMEERER
ERAWZREZ D TR ¥, EFEEORHST, F7I128 L S— 2 ORBEE1T, 150
BADIEEZITo T TETHS.

1) ICRP; ICRP Statement on tissue reactions/ early and late effects of radiation in
normal tissues and organs—threshold doses for tissue reactions in a radiation
protection context, ICRP Publication 118, Ann. ICRP, 41(1/2) (2012).

2) ICRU; Conversion Coefficients for Use in Radiological Protection against External
Radiation, ICRU Report 57 (1998)

3) TAEA; Radiation protection and safety of radiation sources: International Basic
Safety Standards Interim Edition. General Safety Requirements Part 3, No. GSR Part 3
[online].

4) TAFA; Implications for Occupational Radiation Protection of the New Dose Limit
for the Lens of the Eye, TECDOC No. 1731 (2014)

5) IEC; Radiation protection instrumentation—passive integrating dosimetry systems
for personal and environmental monitoring of photon and beta radiation, IEC 62387-
2012 (2012)

6) P. Ferrari, g gualdriNi, r. bedogNi, e. FaNTuzzi, F. moNTeveNTi, and b. morelli;
Personal dosimetry in terms of Hp(3): Monte Carlo and experimental studies, Radiat.
Prot. Dosim., 127, 145-148 (2007).

7) R. Behrens and G. Buchholz, “Extensions to the Beta Secondary Standard BSS 2 ,
JINST 6 P11007, 2011

8) Masahiro Kato, Tadahiro Kurosawa and Norio Saito, “Tissue transmission factors
of Sr-90+Y-90 beta—particle radiation field calculated for tissue equivalent
materials”, Proceedings of the 28th Workshop on Radiation Detectors and Their Uses,
KEK Proc, 2015-8, 5, (2015)
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MELA#REETOERRRRE & JIS 345

International Electrotechnical Commission Standard and Japan Industrial Standard regarding
passive integrating dosimetry systems for personal and environmental monitoring
PASHEEVENRAT A Y =" H=
AT 75

1 ILHIC

B SRR HTRE A R T HH%6 %‘:%O”?E%T (BEFE) EASRER & del 7 AfkaEst
OMARFL I R ARERTO L H 1T, @, FEHE— e AR JZE%ELT?’?% e
L7aHEZFE L TH D O B E AR ER & KBS D. ASERHCRE T D Bl dhkE
& LT, RIS EIREE DA B o fth, ﬂﬁl)\ﬁa{ﬁl n:_*f~t;<$¥%® L @%Ncc&
HIRFT ST ZOWTIUTEBNT BIEASREFHI BT A S T EE o E A1 5
(272503, FHIBID D ARV OIFZEEE ARG TH 5. 20 X5 7k, ié:ﬁﬁ
135 X912, 20174 11 AIZ IS Z 4345 1X - v n%w B MR SZEhAE AR R R E OY
\ZERBERER HIEEE ) ASHIE Sz, BARRERHIBIT 2 IS #its, 1EC EESHED ZET
DIRDL,  JIS Z 4345 5 DR T 72k E%f:tl% AT 5.

2 JIS Z 4345 il E D%

JIS Z. 4345 MSHlE S D F COZEAR AFREF BT 5 IS Bk LCiL, JISZ4320 (4
NI B ARRERD, NSZ4314 (BOEH 7 AfRERH) KONIIS 24339 Oty I rk A
EEH o :003%%753‘%% SO LICED B, SHIZET (HEH) BEHEED
TENSREF A HEm T D EORFIEA £ L= b D & LTS Z 4332 fEASREFHERI H - 7=

(LT, JL%D_EIO@ JIS Hitg 2 0f2C, IHISHMEWS.). IHIS BgDON, Bul I xt
> ARREFHE T ZIEBRE T D TEC Mk 03 ~72725D, IS Z 4320 13 TEC 61066 %%t [ERSHAS &
LT, ZEOMOSZBAR ASREFHIEET 5 [EC #1372 <, NSZ4314, JISZ4339 KX
JIS Z 4332 1 Ix I E RS O72 WS ER B OB Tho7-. &5 L7oH, IBC I3 ERtofE
I LI ZHIET 20 Tide <, BT ASRER X7 2 ILBOMEREFIZRE T2
¥ & LC, IEC 62387 Passive integrating dosimetry systems for personal and environmental monitoring
of photon and beta radiation % 2007 4FIZHillE L7z, IEC BEOHIEZ =T, EHIZ JIS g Tl
IEC 62387 & DIEBHEAVER X D Bih Bt X7z, FREFHORE T L ITHE L Qo aEge
R 1E% IBC HUKIZHE > T—olZE LD Z &I, TIUIERG 2 ETidel, B
AT L=, L L7, SAEFEO 2012 4EI2 TEC 62387 NIE SH7- 2 L #3482, IS
B OB EZE S HESERTHE Litd B, £ TCOXEIRE N ER 235 L L TEBIEAMED
T4 ST TIS Z 4345 HSHIE SN AITE-T-. ZOHIE L RIFEC, 1H IS Bt 3FE L Sh,



SEEE SRR HIES T2 IS N —2IcE bz, 72k, B AMRETHCBET 2
IEC HI&IZIZ TEC 61526:2010 238 V), T & [EEScHOHS & LTS Z4312 TX#E, v, B
F O HE AR () FF 232013 FICBIES LTV 5.

3 BERRE

JIS Z 4345 HME NSRS & Hy(3) Z i HEIPHIC ZO7=Z 23, B JIS Bikk & D b RE 7285
HCTHD. HERRERGIREZD, BUTORGHERBES Tk HQ)DEEEE 2R
TR\, 1H IS Bk I HyQ) & A& L TRV oTz. LI L3 S, KAMAD
SEAMRRRPREE ORI AN O AED BT AIURICESR, HE)ZHEA#EE L5
IEC 62387 & DEEAMEBLEMA L T, HQ)ZHHHEHIZEZD D Z & & sz,

JIS Z 4345 | ZIHE B Eoofth, BRI RSO F IR e E ORI O 2 Wi a4
HIET 5 7= DOJEIRREY B H(10) L 05 AR a2 B 12(0.07) 2w & LC\525, 13
JIS B35t & L Q=22 W#E(Gy) TRl 3 28T =4 U > 7 ORIEIZ OV
F#FE O SN, BRET=4 U 7B LT, B0 IS B OFTRIER D Hi, TIS
74346 1X -+ v SHASEEERRET =4 U 7 FREFHIEEE ) GHSERSERIT/v.) N IISZ
4345 OHITE & [FRIRHZHIE Sz

RV —, AR, B, KUE2E, HEEICEEE 52 2Bt e L
NEATUNA DY, JIS Z 4345, TEC 62387 DWW HICHEWWT b, BLEEENTED 2 28R OHH (E
FSHIPH  rated range £V 9. ) IZBWT, ETORBIERNTFRFHAZEZ IR B0, ER
FPHIIRLEEEDSRET D B DO THADITH LT, HEAHIE LR A Rl b & 5
B DI 2 Fy INERGHIPH & VD L By INERSEIPHI ek IEC HiFS T, minimum rated range
&) FREDMEDIL T DI L, TEC 62387 T3 mandatory range & 9 HEEDSHV BT
V%, mandatory range D= =7 > A% FHT D)7 AAGERN RO 6T, £72, WIho

FECHH- T, BEEE IR NEREIPALL EOERSHFIIH A2 R E LT U e S 2 Lok
DTN =, JIS Z 4345 Tl mandatory range % Z U E T & [AERO i/ INERSELTH 2 FHVTHL
E L. LU D, RyINEREHZWHAOEMEE L, 2Ll EOMREE b/ &t %
EASRER & LTRONT 20, &0 e BEROMEREDS R FTHH SN b D L 7o TS,

FERHE AN BT BB AR SR O JIS B E G Sz 2 &2 k0, KEE
DA EBREE OFHEBAFLCE AR ERE Y — B A EE OFRERIE OB A2 EI280 T
R RARAN (s T 3y e BN/ i [V A W
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Occupational eye dose in interventional cardiology procedures

HOEK: Kl IRy SRy g
T

ARGEM TIX, JEF %35 Scientific Reports (Sci Rep. 2017 Apr 3;7(1):569. doi:
10. 1038/s41598-017-00556-3. ) T4k 7=, Fox OMFEREOfE A2 IR~ S.
IREAEBIED R\ IR R S LTS IVR EFE O/KEARIRE, 3mm #2033 T 6E
728 LURESEE (DOSIRIS) AFEAL, X0 ERECHETHm AT o7z, 4ER], A & A&
ZIEI 10 ALLED TR EFFITIBTRIERHIN L7 /E%, w872 g 217
é,M@ﬁ@%@mmwﬁaﬁg@éof%éﬂnﬁﬁ@&5ﬁ$ﬁ)%ﬁﬁ?éﬁ@ﬁ#
HDH T EDHLMNIIRoT. it@%ﬁ%%btﬁkﬁﬂg’iéﬂﬁ1 ESaw H S VN2 (R
LA DD Z &, BN FTRE T HyDHEE DA D 72\ MR B O KU A 7T 1
mOMWb%%,N/7vy—w%,$V-fT4ﬁw) % K 60%D KA AHIRIERH R
NdDZ LI EOMREMEL N,

SEIHR
« Haga Y, Chida K, Kaga Y, et. al. Occupational eye dose in interventional cardiology
procedures. Sci Rep. 2017 Apr 3;7(1) :569

o THRE -, KRR (3 mmfE B SHEAMHIESS  TDOSIRIS) (R U R) DREAKHE
#Mh, FBNews No. 485, 12-16, 2017,5.1

© RAHZ, BROKEMEDHEIEAE L BFIZOUVT, FBNews No. 458, 12-16, 2015, 2.1

« Chida K, Kaga Y, Haga Y, et al. Occupational dose in interventional radiology
procedures. Am J Roentgenol. 2013 Jan;200(1) :138-41.

« ICRP, 2012 ICRP Statement on Tissue Reactions / Early and Late Effects of Radiation
in Normal Tissues and Organs, Threshold Doses for Tissue Reactions in a Radiation
Protection Context. ICRP Publication 118. Ann. ICRP 41(1/2).

« Chida K, Takahashi T, Ito D, et al: Clarifying and visualizing sources of
staff-received scattered radiation in interventional procedures. AJR Am J Roentgenol.
20115197 (5) :W900-3.

« Chida K, Kato M, Kagaya Y, et al: Radiation dose and radiation protection for patients
and physicians during interventional procedure. J Radiat Res. 2010;51 (2) 197-105.

- TH W, IVR I g o FHHIEEAN & B, B ARSI 7 MEEE 64 (8)
1009-1014 (2008. 08)
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Measurement of lens equivalent dose of IVR physician using 3—mm

equivalent dosimeter
NI/ N
A3F Tt

1. XTI

KOG RZ B2 (ICRP) 1 2011 4RI2, BRSO SMiEE cxf LT (5 4R
23 20mSv/4E, WD TAEBIZEW T 50mSv/AEEBZ 72N E DIZTR&ETHD ] LEIEL
7o, BEFRGESEE ORI, KBEROFRHEERR R 50nSy X HFH HNDH T2, SIS IS
X< BT 7B D A HANMEETH D, AGHE TI, IVR (Interventional Radiology)
WEE DREEEA~OBIEL b BN & TREND A — =T —T7 VAL X R TV 2@ 2 V¢,
MNET 72 b AT K% ERCP (PNHIEEAIW TR ISR ORI A L L, /KALAELH
D 3 muf Y B EEF (DOSIRIS) 4 VYT IVR FREE O/ ARSI A 2 I L 7=k o T
WET 5.

2. DOSIRIS iZoV T

DOSIRIS 1%, 7 7 v AFHRE IR 7 /122 50T (IRSN) T, IROD7KH
RO 3mm FREMEOWEE BN Sh 8- TH 5. mHI2iX
TLD-700 (Li :Mg, Ti) SV B, THRLX—#PHIE, X+ y#RT 25keV~
1. 25MeV, BHET 0.8MeV Th 5. HEMERPHIL, 0. ImSv~1, 000mSv T
HV, EIL12g LBETHSH. ~v RV BRI TWD 7 HBH
HA~OHEENARETH D, (K1)

3. HIENE

ERCP BdiZ & L12, METZ 7 o AT 30 2D X #EB R A1T
ST B OSLHALEIXIRE L) S BB 60 cm & L, KA ADAL
EDIRDG 160 cm & 705 K O FHEN T 7 > b LAFRIE L, DOSIRIS (2
T ORI EETE L-. (X 2)

AN, A== =T NI T BT — T LVRIOD X TV 3
(& C ORI RO LR,  HEHREAE A 7T RCHELIR A
7 a A7 EORG#ERIC L D BELBROBERZD I DN T OFEFR A
5.

2 HrEEdE
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Circuit and characteristics of radiation detector
BN RT:  [EFERR
BIA &R

ANHOTREY, BoME s 2 EnTx focu RIS 5 &, oW T
BALRRISE L Z 9. BRI ORI, ZOZERE LTE'BZHETHZ L Th .
HEHRAEL A DI HER (@%“)i m%ﬁewge@mﬁwm VRO OFE
FIZ X > CTHARD. R & SO ANER CA U= diY, Mbgso @A OBEE S ER L
TR e L Tttass bE&(ET & LTH IS, BRI, Mo OMEFHRE TR L
ThHod b LT RIE CREIEE I AL U CERE « 2008 - o7 EOEE AT, ADFIHTE %
PRI L CHIT 5. BERERIET 281, BRIC K > CHlERs (B 1) 28R
HENDHD.

AGEFTIY, W20 R SR O TE TRl O E 4 D TR 3 %.
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[ RAsRELRIRE |

Exposure and Absorbed dose
SRR e Z ZADN e Z—
/ML EF]

AGEIE T, W O R ICTa BRI ST D R HAIOD JE A FR T D FRET R L
AR OWT, FELLMER NS5,

W F- 228 RE DR HAENC B TAERSI: “IRE 1L, 2R ORMS oSl s
PROHEA TITL. IREHR IS, OB CTE-ZERF O T OBAA L BILITETFOEDLS
ORI B %, DO ZEROEETHRLIZLDTHY, ZOWEDBEHNITE T, X5
OYEIT LI IRESND.

F7o, WIERELT, HEHROS I E I A U2 N SN - VX —%, O OWE DS
BTRULZLO T, BEHROREIIRESN T, £, WEITH BV, BERENSEOLNDE,
MEDEAA A 5L T DO T 2L — (W E) EMEDO B A0 R B & (B 5
&, REM), TOLOZEL[ORIE (B &) M ORI EZ R CROLIS. IRETHRED, WX
FREDHRORFETE 2D, TOYOE, T70bbRIEERT- 2N RICBITH R THHIEI
HEELARS T ba0.

BRHIL, WO BRRZRHE T ERE T OWTHFRT 5.
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Topics of Survey Meter

Mt B TR
IINTS AT INE AR
R RN

[Ixt®iz])

P A—HT, ER, T3, B LU URFIREBICL IR0 L, %
S OGIHZEBWTHIH I TWA, Eie, h—of A=, /M BETROEON T,
FECRZ D720, HEHRRHIEIC RO IR IR 2 % TH 5.

AN, =AM A—=ZD b vy I R] LEEL, P—1 A—HDOIAN 7o R
DFIT & 2011 A AAKES LIIZIBT H5E DU ON TS, VT, P—r3f A
— & DISEN DO L OB ZF & LTS, ZOHEANEIRIC OV Tl 5.
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1) IEC 60846-1:2009 Radiation protection instrumentation—Ambient and/or directional
dose equivalent (rate) meters and/or monitors for beta, X and gamma radiation—Part
1:Portable workplace and environmental meters and monitors

2) JIS 7 4333:2014 X #%, v MM B HAMEYE () b—~A A—X

3) JIS 7 4511:2005 HEEHREMIERS, 28500 —~HlES, 28R ERIERS M O &
HE SR OBIET
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Calibrating survey-meters at Diagnostic dosimeter standardizing center
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Tab. 1 AASHEPRRERERS (JQA) THROEFRE  (2016. 10. 21 FE)
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