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Abstract

It is clear that a diagnosis by radio-phamaceuticals has developed too rapidly in
recent years, and the amount of using it has increased every year. Furthermore,
establishing medical cyclotron or other things make it possible to develop a new neu-
clide and labelled compounds one after another.

In the case that radio-pharmaceuticals are administered to the human body,
it is very important to consider an internal absorbed dose of the subject on the admini-
stration of radio-isotopes. The calculation and estimation of dose have been done in
various methods based on a biologically distribution and metabolism on radio-pharma-
ceuticals up to now. In this paper, we examined the MIRD committe method, which
is exposed as one of the calculation ways for a new internal absorbed dose, and we
concentrated especially on its application to Japanese.

In the first half, the outline the notion on this method is presented, and we
examine various phantom models and the introduction of dose equations to various
radiation. In the latter half, we discuss a few problems on application of this method,

showing the comparison between a conventional method and the latest one.
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CERET 252V RERT 2ME), HLUREMSE (critical organ) ZHEL LTV 2, %
7z, W (absorbed fraction) ¢, BV AANITH ZWEBRICILE L BOH R S ki
&7z photon energy HEDBBICENIZTOEIGTHRNIN S H &0 HFMII, MESE <
NENICEABESLRE S ORETEULLIZT, TOHLCAREL LTFELTV S L
DS RDEREHEF VAR - T B, —F, MIRDHEDEAR critical organ ORI
¢, BLMER (regions of interest) BEMNTRBEOMBEZEZEL LTV 5, AL, BUREER
WHEDA - T BEERE (source organ) &#E% 5 3EMME (target organ) O
EERKESNTLE I TADLERBLHE LTV 50 T, TE ¢ 2 AKEBHE L1
M:72 phantom iKWV T, ABHEBICLBABEY FHNVROFHELZ S LICRD T 2,
2 ORI, FEROFENTEEL AR, 7 ROSICOVTHREHEL TV BICLEZST
VWBDICH LT, MIRD B CiR—Bi#d 72 DI Sh B M RMOBEHR (a#k, AR, 7/, A
MM ET, BEXE, Auger electron %) 0 5 3 bDIC OV T A MF —HIICEHTEE
KEOHAINTN B,

2) BELFEICE T LKA

MIRD #:ic & 2 kN B O FHOMES % b 52 LRKKICHHT 2 729)iC, TOHEHE
T, EROFEL LU MIRD EORABRRBORARE L2 —BRERL, HEO—HIZ
Brd 5,

%9, Quimby HOHFETRRD & 5 BEAKXZRAVO T 5,

Dg="13.8CEg Teff (rads)
Dy=33.1x107% CK9 Teff (rads)}
ccT, C:HUtEMBEOMMEE («C/f), Es: BMOFHTrvF—, Tef I AR
W (day), o:®E, K:r8BEER (/mCish at/cm), §:FPHSAEHRTF, D BRI
BB LT %6
%t, ICRP 0F TR, RERORXER TRO L S BEALEZRAL TN 5,
Ry =2.13X CX X fi+ Ei*$(uea X R)i (rads/h)

(14

=51.1% DXZﬁszW(uMXR)i (rads/day)

PE-T, A#BXU r BEaYk total dose 3,
Dg+y=3.07X Teff X CxX{‘,ﬂ-Ez’-fﬁ(u-e,.R)i (rads) (15j
T, Teff : BXEmM (B), fi:frequency/disintegration, Ei:&%hx % v+ —/dis,
¢ (uenxR) : PIEEE T 2ME~DOERE (absorbed fraction), #e. " BBEE (cm™),
R: &R (cm) &9 5%,
MIRD B X 2BEERICOVTIE, §2.0HE 4) OLIATHINTOSEM, TITHDT
EARDAICDVTERLTH B ERD L HICIE B,



28 TR « BHTER « VT Al « RIFHRTE - G

Dlw<r)= 2: > 4ibi(v<r) (rads)l
A=" Awat, Ao J 9
4i=2.13niE; (§rad/nCi-h)

T ZT, D:absorbed dose(rad), n:mean number/dis, A : activity (#(), E:mean
energy (MeV), m :mass (9), 4:Equilibrium dose constant (CE#HRIUSEFEE) &3
Bo 4 3 1BHES D ICKISN BT A E— (MeV/dis) %5 5bL, HHD2. 131 §2. D
HH 2) 22K 5%, ¢(v<r) : fraction (BEK) TEHEE () KRR Shl 7L —
R () JOKRBINLIIVFE—TRUIETH B,

ST, ROLIBEBEAICEG 3HEICONT, LRE>OHBETHE L TH 3, FlEL
T, “FD Y Y F R %4 VAT 720D 1000C D PAu 2 04 FEEE L. FE LUK
2ROBRBEERDZC L. 2L, 25 (whole body) # XU (liver) OBEE%
ENEN T0x10%g, 1.8x10% &9 3,

¥, Quimby FOFETRUR AT, whole body D4 Dg=0.0924 (rads), Dr
=0.0401 (rads), $€->T Dp+r=0.133 (rads) & 15 B, 727 L, HEH T, Es=0.326

(MeV), Teff=2.69 (day), K=2.5, g=126"0% F\> #zo % 7z, liver Ti& Dg=3.60

(rads), Dy=0.585 (rads) #t—->T Dgiy=4.19 (rads) E132%, 72721 g=47.39 & L7z,

i<, ICRP #cid, 19:REMH W T, whole body D4, Dgy=0.139 (rads), liver T
(&, Dp+y=4.29 (rads) Liio7zo 772U, R=T7.5 (cm), #:=0.0326 (cm™), ¢ (sene
R)=0.160', #f- T 2. fisEi*¢(2.sR)i=0.390 % HEIiCH I 7z,

R®RIC, KmDHKTH 2 MIRD Tz, 0§RX%H T, whole body DA, Dgiy=
0.148 (rads), —77 liver T, Dpiy=4.35 (rads) &1, FREBDIBEAELTOREH
BICDV TR - T 5 MIRD BT, SbEOBIGRRMEAER L,

3) WRICHE S KB L RIEA

MIRD #TiRRAE kg OE#EA (standard man) X U250 NFTMEICOOT, 160E
BIREMS (source organ) 1C10KeV~4MeV & TOMEHSE—ICHT Uiz & & O RIE
#) BEZSNTVE, #t-T, YENT — 2 2I2ERLAICEBINTBY, BHEE%ZSD
BN CRBMBERCHEINNE, TR UL S, &&ihgnmiicse
T&%, §3.0 1) BLY 2) TRUKIIC, Rk, HAMEZROBRSICEN LTRARK
PRI Quimby OB , 302 ICRP OFH: ICXVHEISN TR, BEDE,T
FEEA S 2 VF —RRDIEVIEBBY (non-penetrating) DkSHRIC X 31841CiE, &
DHERCLI>THILOoMZBVEEZ DN BY, Blr HOBAR, EROFETIIEE
BB LORSEKICH U T ANVFE —ITRE LN ESEEREEZ T, BB ORLICER
NTV%, MIRDETE, E¥LEd20EB4AYY LOKNBIEBROEREICIX, ¢ DEHER
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LV HEZFRAVBERETENE LTV 2™ Rl b—aN1h, bEWHRICHELR
B D S &7 photon DTk FE—H, CORBRICENLZTOEETRREN
%7, T17bb absorbed fraction %##7s AMKKEZ phantom 2T Monte Carlo &
BHICH ET VT T3, Quimby ¥4 ICRP 30 & 5 A THLICKELSED LT
VB EVSERENEFVTIRENOEENE LS L0 DM, BEOMERRICOWVTA,
AoDEHS LTOBODT, &2 EMichE Uit EEERHSFEIC EN7ED O
TR Xtz b &0 D EOFER HERIT

MIRD DEIEd 2B OE MBI Monte Carlo #® ZHWN T3 &%, 3 TILB~N7M,
COHERERICH > LN D B 2 HEH» St Sz photon @ trajectory ZHERERE L
LTEEIC simulate U, 433 @ history 2#6E LR ED B EhiZog 0ElE
T energy 252 BhERDILODTH B, chiC kD, & TR, N5, B, FiRR
&5 5% U7z photon 2SEIE, B, KB, s XUL5%0 target organ iCHX 5= 4V
F—DEAMBRE S,

HE HEEFRMICOVTIR, MIRDETOMBENTEZ A vF—BRRSINE DL L
T TN BDT, EROHEEDOMHER, photon BRAD )3 EENK S VBRAHERE R
BEAED, T, —BEIONSVEEOLAIZE, ¢ ICHYS photon BRSO HIERME
BELT B, MHDOERNILIEE, £LUT, MIRDEHk b AMEFRET 2013, #
BIRaS & BN & BRI BEADOBR T A VF—DEMTH 5.0

L Lishis, MIRDETHOTOAEMWBICHET 2 r B0 T 20 F —RIERZ, RO
BHITHR LI & 5 ICKETkg OEEACHT 2EUTEZL bhicdDTHY, T0kg LSO
EAIC chEOKEZAONIE, BENELIORURTHE, 22T, REED SV IIME
B E» MIRD Phantom &7 3540 ¢ OfEi3 Pamphlet 3 & XU Pamphlet 8 %/
WTHET 3, REEBORN 2EAK GERMR : CHwON) iIK20 T, ¢ DEZRLT
W3, chicksd, BEk 1:1.8:9.27 OEAKICOVTO T0kg O ¢ 245 &, MRP
TARMTI R D B72 » T Th MIRD Phantom ©F — % &b ¥ H LAEOBE. 5T,
z® MIRD F— 2 iihbehrOBELFRAE, EUHICRD SN E, —RIT, HRERDORSD
X 2HINER ¢ ORI, ThBEREL(EL, #-Té/m 3 m DRFLEEBICHERT 5,
zhik, BEOBEATLEOBOEARYD (~10%) OREEZLEL S,

FAL20HET, KREBICONTO ¢ 2fEETHIEI, HxORESE, liver TSZ 2kg
PIF#EDT, ¢ iCdh s Photon RADEERINES e £o»T, MEOHES LU,
BE ¢ LD LA, BEOHEBD LV ANERICKE > T %o MIRD Phantom &2
A2 EEORBEORRICED, FHBBEREZHET 2 LlikNIBETH L, L L,
B LTHREERBEERIHAI LT3 E S 0TS, chicELT, %9 LbME
BENDZEREANBNT—2Z LHDIVDUTHERIEZRDEE S, BRADEKIEICH -
¥, 50kg KX Phantom Z{ERK L TR ¢ 2FHHT 5 EBBEL. 4K, ETF
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THLUOBELCBA YRR RSBERIN T 3 ENTRINGN, i ARRITEE
KEBELS CLIBEETHELEEZ 5,

E a2
WEfk2iCHA, BIREIMBEEEN:, MEABREE GETAASE « i gyms
B, Z{OREBIA Y 2T o LTNILTHT OWEEAY « B BLERE) cEE
DEERLET, Fh, HEX Abstract, REESTHHBHE N, 8 SZTHFEH (K%
REMERN SICULBETEER (K% - %) w&k3th Ll 39,
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