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Estimation of Population Doses from Medical Uses of
Radiopharmaceuticals in Japan, 1977
2. Estimation of Genetically Significant Dose, per Caput

Mean Bone Marrow Dose and Leukemia Significant Dose

Tadashi Hashizume, Takashi Maruyama, Hiroshi Yamaguchi,
Kanae Nishizawa* and Yukio Tateno**
Division of Physiscs and Clinical Research™®*, National Institute of Radiological Sciences,
9-1, 4-chome Anagawa, Chiba 260, Japan Department of Radiology*, School of
Medicine, Kyorin University, Shinkawa 6-20-2, Mitaka, Tokyo 181, Japan

Research Code No.: 3502
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Population doses from diagnostic and therapeutic uses of radiopharmaceuticals have been estimatec
on the basis of a nation wide survey data on the number of investigations and treatments used radio-
pharmaceuticals in the nuclear medicine and the annual amount of their activities. The gonad and
marrow doses were calculated from published biokinetics data from humans, employing the MIRD
method.

The resultant annual genetically significant dose from diagnostic and therapeutic uses of radio-
pahrmaceuticals was 0.36 and 0.02 mrad (3.6 and 0.2 pGy) per person, respectively, with a total 0.38
mrad (3.8 pGy) per person. The annual per Caput mean bone marrow dese was 2.3 mrad (23 pGy)
for diagnosis and 0.2 mrad (2 pGy), for therapy. The resultant annual leukemia significant dose
was 1.8 mrad (18 pGy) per person for diagnostic uses and 0.2 mrad (2 uGy) per person for therapeutic
use, with a total of 2.0 mrad (20 pGy) per person. These population doses by sex and age of patients,

and by type of radicpharmaceuticals were tabulated in article.
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Table 1 Biokinetic data for the most frequently used radiopharmaceuticals
Relative Relative
. : 1 . . e
Radiopharmaceuticals - Organ :gﬁ;g‘: ad Radiopharmaceuticals Organ ;g.:!il‘%lt:;,ed ‘
As/Ag(hr) AsfAg(hr) |
9mTe  Te-1 Thyroid 0.145| "Se  L-selenornethi- Pancreas 1.46
Pertechnetate| Stomach 0.353 onine | Liver ]88.
Total body 3.23 Lungs '40.8
Remaining body 2.80 Spleen 12:4
Te-2 Albumi Total bod Renal cortex 26.3
(:lla%A) ota body 7.37 Renal medulla 8.22
Te-3 Sn-colloid, | Liver 7.36 Ovanfas 0.285
Phytate Spleen 0.606! Thyroid 1.23
Red bone marrow 0.433 Testes 1.28
Total body 866 Total body 1650 =
Remaining body 4.33 Remaining body |1370
Te-4 DTPA Kidneys 0.433)l "G -1 Ci
Total body S a  Ga-1 Citrate ]!%m;eb 11.5
Remaining bod ) o mamow) &1
y 2.80 Liver 4.5]
Te-5 Poly, Bone 4.33 Spleen 0.627
Pyrophosphate | Total body 8.66 Kidneys 0.680
Remaining body 4.33 Faeces 7.95
Te-6 MAA Lungs 4.02 gg::ilgf:y bod 88'1
Tive: 0564 . ning ¥| 58.
Total body G.gd | """Hg Hg-l | Renal cortex 14.0
Remaining body 2.6 Chlormercdrin | Renal medulla 0.53
) ‘ Liver 13.2
Te¢-7 Glucohep- | Kidneys 1.59 Skelet 3
. on 3.
tonate Total hody 3.75 Skeletal rauscle 2 %
Remasning body 2.16 Ovaries 0.00081
W] 1.1 Nal Thyroid 97.2 ‘%gislbody 32'203
Total body 114 Remaining body 1.45
Remaining body 16.8 20Hg Hg-2 Renal oot
, . - nal cortex
1-3 Albumin(hSA)| Total hody 172 Chlormerodorin | Renal medulla 82:27
T-4 Hippuran Kidneys 0.157 Liver 112
Total body 0:98 jSkeletc:n 38.6
Remaining body 0.743 ‘g&‘ile':ﬂl muscle 20.1
17 MAA Lungs 13.6 Testes Dot
Liver 4.06 Total body 287
Thyroid 21.7 Rernaining body | “31.8
Total body 78.7 | wFe Fel I B ) b
Remaining body 56.9 e e-1 Iron gnl_) .agleen 46.1
1 ; chloride | Liver 274
I I8 Nal Thyroid 5.06 Kidneys 36.1
Total body 11.0 Total body 1250
Remaining body 5.94 Remaining body | 804
198 A Colloid Liver 83.8 51Cr-1 Chromate Total bod‘f 734
Spleen 2.79
Red bone marrow 6.52
Total body 93.1
Remaining body 0
mrs : FE () AN NTHIfERH ST 5.

MgE : mm--z:‘ms
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Table 2 S. absorbed dose per unit cumulated activity. (rad/pCi-H)
technetium 99m physical half-life 0.6030E 01 hours (Age 20.0)

Target Source organ

s Ovaries | Pancreas | Spleen Testes | Thyroid Brain Totlbody
Adrenals  [0.422 E—06/0.101 E—04/0.714 E—05/0.475 E—07/0.174 E—06/0.352 E—07/0.278 E—05
Bladder  (0.811 E—05/0.193 E—06/0. 160 E—06{0.543 E—05|0.461 E—08(0.464 E—09(0.273 E—05
Stomach  |0.942 E—06/0.197 E—04/0.111 E—04/0.472 E—07/0.617 E—07|0. 152 E—07/0.271 E—05
Si 0.133E—04/0.217 E—05/0. 170 E—05(0.464 E—06/0.115E—07{0.204 E—08{0.304 E—05
UL wall|0.121 E—04/0.254E—050. 166 E—05(0.405 E—06/0.140 E—07]0.410 E—08(0.290 E—05
LL] wall 0,158 E—04/0.701 E—06/0.763 E—06/0.318 E—05/0.900 E—08{0. 107 E—08{0.278 E—05
Kidneys  [0.113E—05(0.740 E—05/0.101 E—04)0.603 E—07/0.499 E—07)0. 128 E.—07/0.265 E—05
Liver 0.682 E—06/0.505 E—05/0. 120 E—05(0.467 E—07|0.131 E—06{0.233 E—07(0.264 E—05
Lungs 0.855E—07|0.297 E—050.263 E—05|0.988 E—08|0.114 2 —05(0.873 E—07(0.238 E—05
Ovaries  |0.660E—02/0.489 E—06/0.513 E—06{0.519 E—04/0.751 2 —08|0. 110 E—08(0.288 E—05
Pancreas 0,628 E—06/0.427 E—03(0.206 E—04/0.801 E—07|0.101 & —06|0.229 E—07(0.299 E—05
Spleen  [0.620 E—06/0.212 E—04/0.438 E—03|0. 262 E—07|0.146 2. —06{0.232 E—07{0.270 E—05
Testes 0.319E—04/0.794E —07/0.700 E—07|0.137 E—02/0.822 E—09[0. 103 E—09(0.203 E—05
Thymus  |0.389E —070.758 E—06/0.382 E—06/0.412 E—08|0.484 E—05/0.652 E.—06/0.285 E—05
Thyroid  [0.759E—08/0.164E—06/0.122 E—06{0.532 E—09|0. 256 2 —02(0.238 E—05(0, 189 E—05
Uteruss  |0,231 E—04/0.676 E—06/0.511 E—06/0.319 E—04/0.724 E—08/0.455 E —09/0.318 E—05
Breast 0.126 E—06/0.203 E—05(0. 160 E—07|0.129 E—07/0.470 E—06/0. 105 E—06/0. 151 E—05
Skull 0.189E—08(0.382 E—07(0.333 E—07|0.184 E—09|0.425 E—05(0.378 E—04{0. 145 E—05
Ribs 0.202E—06/0.362E —05(0.426 E—05/0.137 E—07/0. 150 E—05/0. 197 E—06/0.258 E—05
Spine 0.124 E—05/0.734E —05(0.337 E—05(0.112 E—06/0. 189 E—05/0.910 E—06[0.340E—05
Pelvis 0.136 E—04/0.974 E—06/0.896 E—06{0.329 E—05/0.144 E—07|0. 128 E—08[0.355 E—05
Arms 0.132 E—05(0. 105 E—05(0. 185 E—05/0.515 E—06|0.449 E—06|0. 124 E—06[0.340 E—05
Legs 0.304 E—06(0. 175 E—07(0. 159 E—07|0. 230 E—05/0. 146 E—09|0. 191 E—10[0.340 E—05

Target Source organ

organ Bladder | Stomach SI ULT wall | LLT wall| Kidneys Liver Lungs
Adrenals  [0,212E—06[0.307 E—05[0. 127 E —05(0.112E—05/0.411 13 —06/0. 118 E—04|0.519 E—05/0.304 E —05
Bladder 0,206 E—03/0.335E—06|0.302 E—05|0.258 E—05[0.964 15 —05/0.372 £ —06/0.210 E—06/0.529 E—(7
Stomach  |0.357 E—06/0.158 E—03/0.422 E—05(0.429 E—05(0. 144 E—05/0.408 E—05/0.220 E—05/0.217 E—05
SI 0.346E—05(0.310 E—05(0.843 E —04[0. 183 E—04[0.668 13 —05[0.333 E—05(0. 195 E—050. 250 E—06
UL wall|0,227 E—05/0.407 E—05/0. 249 E—04{0.160 E—03|0.329 E—05(0.334 E —05/0.292 E—05/0.294 E —06
LL T wall [0.826 E—05(0.146 E—05{0.802 E—05/0.562 E—05/0.255 E—03(0.904 E—06/0.302 E—06/0. 966 E—07
Kidneys  [0.346 E—06{0.401 E—05{0.365E —05/0.314 E—05/0.711 E—06/0.213E—03(0.441 E—05/0.104 E—05
Liver 0.232 E—060.236 E—05/0.217 E—05[0.299 E—05(0.262 1 —06{0.441 E—05/0.528 E—04/0.285 E—05
Lungs 0.362E—07|0.204 E—05/0.296 E—06{0. 343 E—06|0.677 E—07|0. 104 E—05/0.291 E—05(0.574 E —04
Ovaries  [0.832 E—05/0.608 E—06/0. 119 E—04[0.128 E—04(0. 160 2 —04(0. 138 E—05/0.576 E—06/0. 132 E —06
Pancreas |0.310E—06{0.199 E—04{0.241 E—05(0.276 E—-05(0.640 5 —06/0.738 E—05/0.472 E—05(0. 300 E—05
Spleen 0.160 E—06{0.112 E—04|0. 182 E—05/0. 172 E—05(0.577 E—06/0.959 E—05/0. 112 E—05(0. 267 E —05
Testes 0.526 E—05/0.741 E—07]0.407 E—06/0.358 E—-06(0.270 E—05(0. 125 E—06/0.902 E—07|0. 124 E—07
Thymus  [0.170E—07/0.339 E—060. 116 E—06/0.142 E —06/0.349 12 —07|0. 265 E—06/0.789 E—06/0.487E—05
Thyroid  [0.337 E—08/0.123 E—06/0.245E—07|0.253 E—07|0.696 12 —08/0.823 E—07[0.199 E—06/0. 110 E—05
Uterus  |0.174E—04[0.961 E—06{0. 106 E—04[0.579 E—05(0.773 5 —05(0. 117 E—05/0.494 E—06{0. 115 E —06
Breast 0.705E—08|0.121 E—05(0.313 E—060.557 E—06{0. 104 E—06(0. 108 E—05/0. 144 E—07|0. 709 E—05
Skull 0.758 E—09|0.267 E—07]0.516 E—08(0.690 E—08(0. 177 E—08(0.213 E—07/0.390 E —07[0. 105 E—05
Ribs 0.757 E—07]0.319 E—05(0.510 E—06(0.726 E—06(0. 163 E—06(0.252 E —05/0.424 E—05(0. 553 E —05
Spine 0.412E—06{0.293 E—05/0.323 E—05(0. 198 E—05(0.556 £ —06(0. 783 E—05/0. 317 E—05(0.440 E —05
Pelvis 0.593E—05(0.122 E—05(0.366 E—05(0.534 E —05(0.848 £ —05(0.209 E—05/0.943 E—06|0. 162 E—06
Arms 0.822 E—06(0.158 E—05(0.115E —05(0. 108 E—05(0.251 E—05(0. 117 E—05/0. 165 E —05(0. 166 E—05
Legs 0.736 E—06/0.214E—07|0. 136 E—06(0. 861 E—07(0.649 E —06(0.282 E—07|0. 136 E—07|0.313E—08
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o
e

Bone marrow weight (g) T oo 2 EHE AT AT
Faxt prTN Child B LARGE L7z, 3 ~ 7 R o\ T § Table 3 15
(3-7)’331‘5 Old) - +Tabl e - . ALy
Skull 57.4 %8 L. 8 OfiikTable 2 1<R"3 X 5T, Eo@ e
Ribs 147.4 58.9 DWTRDBBRTWBEDT, FIBEOFTD S I,
Spine 274.9 109.9 Table 3 DY T AROROERYEL, = hrik
Pelvis 170.2 68.1 iDL E TH U TERID S 2 3E L.
irms 28.0 égg Table 41238 (DB I G)RJAT FHE L1
egs 87.0 . . " s :
B R1pCl Bieh o &Pl XL OVERO B
#£T. B Te—XNvHa Ll BSP monT
Table 4 The absorbed doses (mrad/pCi ; #Gy/3.7kBq) in gonads and bone marrow
for the most frequently used radiopharmaceuticals
i ) T Absorbed dose (mrad/uCi ; uGy/3.7kBq)
adiopharmaceuticals Ci
srionmt (eC) Ovaries Testes Bone marrow
¥WmTg Tc-1  Pertechnetate 628130 0.020 0.0144 0.020
Te-2  Albumin (hSA) 50661 0.030 0.022 0.030
Tc-3  Sn-colloid, Phytate 422604 0.0066 0.0021 0.020
Te-4 DTPA 75457 0.0095 0.0063 0.0113
Te-5  Poly, pyrophosphate 439430 0.0156 0.0120 0.042
Te-6  MAA 42219 0.0072 0.0050 0.018
Tc-7  Glucoheptonate 36603 0.0083 0.0050 0.0144
A3y 1-1 Nal 6203 0.22 0.20 0.49
1-2 NCI-6-'**I(adosterol) 2044 2.3 2.0 2.3
I3 Alburnin (hSA) 729 2.4 ) 2.3
I-4 Hippuran 3090 0.0090 0.0082 0.0093
1-5 Rose bengal 189 1.9 0.17 0.38
1-6 BSP 433 1.9 0.17 0.38
I-7 MAA 855 0.53 0.47 0.60
| 1-8 Nal 586 0.025 0.018 0.040
Co Co-1  Cyanocobalamin 92 1.92 1.32 20
Ll | Tl-1  Tl-chloride 15036 0.42 0.30 0.48
185¥h Yh-1 DTPA 2196 0.54 0.45 0.81
18 Au Au-1  Colloid 17060 0.17 0.042 3.24
5Se Se-1  Selenomethyonine 8939 11.8 10.3 11.6
0 Cs-1  Others 66 - — —
Ga Ga-1  Ga-citric acid 58920 0.34 0.29 0.70
¥ Hg Hg-1  Chlormerodorin 339 0.48 0.034 0.13
9 Hg Hg-2  Chlormerodorin 975 0.92 0.62 1.92
139K e Xe-1 gass 2765 0.0003 0.0003 0.0003
Xe-2 Xenon-133 in saline 20811 0.0015 0.0015 0.0015
Hn In-1  DTPA 2768 0.020 0.014 0.022
SmEly Kr-1  Gass or liquid 7389 — - —_
“Fe Fe-1 Fe-chloride or citric acid i 29 19 20
S1Cr Cr-1  Sodium chromate 148 0.52 0.43 0.52
SIRb Rb-1  Rb-chloride 134 — - —_—
ap P-1 “2P-DFP 4 — —= =
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Table 5 Average gonad and bone marrow doses (mrad) per investigation
- . Administered activity® Gonad dose Bone marrow dose
Rdioghmimacseticil Female | Male Female | Male Temale | Male
(mCi) mrad mrad

Te-1 9.3 11.1 186 160 186 220
Te-2 1.4 | 10.9 340 240 340 330
Tc-3 2.8 | 2.8 18.5 5.9 56 56
Te-4 11.6 | 13.6 110 86 131 154
Te-5 11.9 12.1 186 145 500 508
Tc-6 2.9 2.9 21 14.5 52 52
Te-7 3.4 3.8 28 19.0 49 55
I.1 0.09 0.09 19.8 18.0 44 44
L2 0.88 | 0.88 2000 1760 2000 2000
I3 0.08 0.10 192 230 184 230
1-4 0.05 0.06 0.45 0.49 0.47 0.56
L5 0.17 | 0.17 320 29 65 65
16 0.27 | 0.24 510 41 103 91
1.7 0.60 0.27 320 127 360 162
1-8 0.12 0.12 3.0 2.2 4.8 4.8
Tl-1 1.88 2.16 790 648 900 1040
Yb-1 0.88 0.83 480 370 710 670
Au-l 0.75 0.32 128 13.4 2400 1040
Se-1 0.68 | 0.5 6500 2600 7300 | 2900
Ga-1 2.00 | 1.9 630 566 1400 1370
Hg-1 0.19 0.21 91 7.1 25 27
Hg-2 0.17 | 0.20 156 124 330 380
Xe-1 7.4 | 5.62 2.2 1.69 2.2 1.69
Xe-2 9.62 11.7 14.4 17.6 14.4 17.6
In-1 2.88 1.29 58 18.1 53 28

% This value was obtained from a radiopharmaceuticals survey in Japan. (Ref. 1)
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Table 6 The absorbed doses (mrad/uCi ; 104:Gy/3.7kBq) in gonads and bone marrow of
children of different ages for Tc-99m radiopharmaceuticals.

Ovaries Testes Bone marrow

Radiopharmaceuticals -

1 5 10 | 15 1 5|1o“ 15 1 5’10[15

Tc-1 Pertechnetate 0.091| 0.054| 0.038)0.026 |0.095 [0.088 [0.079 |0.0168] 0.068] 0.045/0.030 [0.021
Tc-2  Albumin 0.109{ 0.073| 0.047/0.032 |0.26 [0.052 |0.032 |0.022 | 0.098| 0.065/0.044 [0.030 |
Te-3  Sn-colloid, Phytate | 0.047| 0.021(0.0118]0.0067|0.0195(0.007910.0048/0.0021| 0.102/ 0.051[0.030 [0.020
Tc-4 DTPA 0.036| 0.022/0.0144/0.0096/0.025 [0.0154/0.0098/0.0064] 0.039| 0.025/0.0164/0.0114
Te-5 Poly, Pyrophosphate | 0.096| 0.060| 0.037/0.023 [0.070 {0.044 [0.028 |0.0184| 0.138] 0.091(0.061 [0.042
Te-6 MAA 0.046| 0.026/0.0192/0.0120(0,055 0,052 [0.046 (0.0100| 0.065| 0.041|0.027 |0.0183
Te-7  Glucoheptonate 0.064| 0.039| 0.024/0.0161(0.041 [0,025 |0.0154/0.0100| 0.075 0.042/0.030 |0.0146

o j #& B OB EEREM OB S5 (#Ci)

Wi 1 j & H 0 BEHEERS X 5 Er 20
7o k SERRE O B O TR,

Wi k g o A o-F IR R,

die ¢ j & H OBSHEBEIE M L s a it
k SRR O BE O SRR T, BERE1C B
b OFECE 2 RT3 (mrad),

ndic : j FHH OBFHEEIER < X5 BiEkvyZT
o k EgE o BE OB HRE T, BERIpC B

7o) OffETE 2B R TWA (mrad),
Lye: j % H O BAHEEIER @ &5 &% T
fo k FEg@o BE0 AMEEER (F) & XU
M) 1, Thth, «is I eBELRT.
BAZ2WT, #B5E1pC B b o &R
R LOVEifRE A Table 4 iR Licas, FHc
DNWT RO F— 2 BB TH D, 15, 55,
10ig%# LIS OFHicoWT, HiE#E RO
EHAXT o 7 ATHANER—E LT, k%

Table 7 Child expectancy and leukemia significant factor

Child expectancy (W) Leukemia significant factor (L)

age-group
Female Male Female Male
0— 2 1.8523 2.025 0.98 0.98
3— 7 1.8523 2.025 1.00 0.99
8 — 14 1.8523 2.025 1.00 0.99
15 — 19 1.8514 2.025 0.99 0.99
20 — 24 1.7584 2.020 0.99 0.99
25 — 29 0.9260 1.8431 0.99 0.98
30 — 34 0.2249 0.9647 0.98 0.97
35 — 39 0.0380 0.2751 .98 0.96
40 — 44 0.00348 0.0571 0.97 0.94
45 — 49 (0.000083 0.0128 0.95 0.91
50 — 54 — 0.00378 0.91 0.85
55 — 5% — 0.00134 0.87 0.78
60 — 64 = 0.00052 0.80 0.70
65 — 69 = 0.00038 0.70 0.58
70 — 74 o 0.00005 0.58 0.41
7 — — — 0.40 0.28
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DFEDKE L TroTwh. ZHIMERIE
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PTHIDTHS.
BEEREYZ 5 BE TREEIORR DO BE
BARETHY, TOFHIAGRIIEFALZDD
ftnEE L bhs (Wie=Wi), BfI52¢EEO AR
HEEHD 5 HFEL Lic A n To TR Table
TOM CThotz. Fio, Fx, FHFMIHLT
PFOIER LT\ 5 AAIERFIS04EE O SF 155 Tt
L AMFEAEERY Table IR, BMFER
FRICOWTIE, FIRCfE LT3,

B O UIc U R SR R R, Flb I 0%

AR EFER A E SN H30% ®BTF

EEEYAVT, KR 6), (MBI @1
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h, Table 8, 93 LUN0WCR F. 4EMEEE 25
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EHKRT GSD 3 X8 CMD #iR L.
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Table 8-1 Genetically significant dose (urad per person per year ; 10nGy per person per year)
radionuclide used for investigation

by age-group and
Female

. TP 0—2{3—7 |8 —14/15—19[20-—24{25—29/30—34[35—39| 40—44 | 45-—49 | Total
Te-1 0.71 | 2.44 | 6.71 | 4.24 | 3.18 | 2.89 | 0.71 | 0.14 [ 0.01 | 0.0004 | 21.03
Te-2 — | — |1.10]0.01 | 0.410.37 | 0.07 | 0.01 | 0.001 |0.0000 | 1.97
Tc-3 0.70 | 0.13 | 0.15 | 0.13 | 1.00 | 0.95 | 0.25 | 0.06 | 0.01 | 0.0002 | 3.38
Te-4 — 10.760.20 | 0.45 | 0.09 [ 0.23 | 0.21 | 0.02 | 0.001 | 0.0000 | 2.05
Te-5 0.77 | 2.00 | 2.75 | 2.59 | 4.37 | 3.10 | 0.66 | 0.28 | 0.03 | 0.001 | 16.55
Tc-6 0.21 | 0.10 [ 0.07 | 0.04 | 0.26 | 0.31 | 0.05 | 0.01 | 0.001 | 0.0000 | 1.05
Te-7 0.13 | 0.33 | 0.11 | 0.03 | 0.37 { 0.25 | 0.04 | 0.01 | 0.001 [0.0000 | 1.27
Tc-99m 2.52 | 5.76 [11.18 | 7.49 | 9.68 [ 8.10 | 1.99 | 0.53 | 0.06 | 0.002 | 47.31
I-131 and 123 3.17 [ 0.72 [ 3.98 | 6.47 | 6.16 | 5.68 | 1.69 | 0.23 | 0.03 | 0.0005 | 28.11
Co-57 — | = =1 —=|—= | — [0.001] — |0.000 |0.0000]| 0.001
T1-201 — |1.39| — |0.68]1.07 | 9.85|0.31|0.03|0.006 |0.0002| 13.34
Yb-169 1.8 | — |o2 | — | — |07 [006] — | — ]0.0000| 2.8
Au-198 0.00| — | — |0.03|1.25|3.410.55|0.41|0.03 |0.001 | 5.69
Se-75 6.10 | 2.99 | 2.70 | 8.05 [17.91 [14.40 | 6.84 | 1.27 | 0.20 | 0.005 | 59.47
Ga-67 0.33 | 2.22 | 2.21 | 0.43 [ 9.67 [ 4.99 | 0.77 [ 0.37 | 0.04 [0.001 | 21.03
Hg-197 and 203 0.12| — |0.03| — |[0.90|0.530.10 [ 0.030.002 |0.0000 | 1.71
Xe-133 (Gas and saline) | — | — | — | — |0.01]0.01| — | — |0.000 |0.0000| 0.02
In-111 0.05| — | — |0.03| — | — [0.01f0.001) - |0.0000]| 0.09
Fe-59 —|—-|=1|~-=1]— 016|002 — |0.000 | - 0.18
Cr-51 — | = | == —|004]0.02 — |0.000 | - 0.06

Total 14.10 [13.08 [20.30 [23.18 [46.65 [47.87 [11.34 | 2.87 | 0.37 | 0.009 | 179.81
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Table 8-2 Genetically significant dose (prad per person per year ; 10nGy per person per year)
by age-group and radionuclide used for investigation

Male

;gdei(?nﬁgﬂde 0—2 ‘3_'7 ‘8_14‘ Elg @24 .@29 :.3_034 %39 :4?44 fi{g ‘@59 @69 70—| Total
Te-1 4.02 | 7.16[14.34{2.64 | 4.02 | 3.38 2.05 |1.00 |0.25 |0.06 [0.03 |0.005 38.96
Tc-2 — | 0.53 —0.95 | 0.36 | 0.23 0.27 |0.16 |0.04 {0.005 [0.003 |0.000 2.65
Te-3 0.17 | 0.18] 0.06/0.05 | 0.17 | 0.29) 0.19 |0.0& |0.03 |0.00& [0.003 |0.000 1.23
Te-4 0.10 | 0.91] 0.18)0.24 | 0.08 | 0.59| 0.09 |0.02 [0.01 [0.005 |0.0006/0.000 2.24
Te-5 0.65 | 1.48 2.77/1.35 | 0.94 | 1.85( 1.01 (0.2 |0.06 |0.02 [0.01 [0.003 10.42
Te-6 0.72 | 0.46| 0.74/0.04 | 0.05 | 0.05| 0.06 10.01 |0.003/0.002 (0.0007|C.000 2.14
Te-7 0.08 | 0.15 0.26/0.11 | 0.006| 0.19| 0.02 |0.02 (0.003)0.001 |0.0003|C.000 0.84
Tc-99m 5.74 (10.8718.35/5.36 | 5.64 | 6.58| 3.71 |1.58 |0.40 [0.10 [0.05 0.0l 58.38
I-131 and 123 4.67 | 1.65( 2.12/0.18 | 6.80 | 3.29| 0.61 [0.49 |0.14 |0.002 [0.01 [0.003 19.97
Co-57 e — | i=| = —1 0.0000.000(0.000/0.000 (0.000 {0.000 0.000
T1-201 0.77 | 0.15 1.0010.27 | 1.21 | 0.37| 0.58 [0.23 |0.13 [0.04 [0.02 [0.004 4.77
Yb-169 2.6 |0.2|1.5(0.4 [0.6 |0.5]|0.7 0.2 |0.02 0.01 |0.000 o 6.7
Au-198 0.006f —| 0.01]0.008| 0.06 | 0.11] 0.07 |0.05 [0.01 |0.004 |0.003 e 0.28
Se-75 — | 2.75| 2.60[2.23 [12.03 |15.24/14.83 |4.47 |1.54 |0.48 [0.20 [0.04 56.41
Ga-67 7.39 | 5.86] 3.74/1.74 | 5.12 | 4.91] 2.86 |0.48 [0.32 [0.10 [0.05 [0.01 32.58
Hg-197 and 203 0.15 — 0.05[0.31 | 0.27 | 0.20| 0.22 }0.01 ]0.02 |0.005 [0.001 |0.000 1.24
Xe-131 (Gas and saline) — — —0.08 | — | 0.01} 0.001}0.004/0.00 [0.0003/0.000 {0.000 Q.10
In-111 0.05 | 0.01) 0.01j0.03 | — —{ 0.02 [0.01 |0.001}0.0002{0.000 |0.000| 0.13
Fe-59 -— — 0.04] —| — — 0.24 (0.02 [0.01 | — — 10.000 0.31
Cr-51 — - = — | — |0.04 — 10.03 |0.001j0.001 |0.000 (0.000 0.07
Total 21.38 [21.50[29.42|10.61|31.73 [31.25[23.84 |7.57 [2.61 |0.74 |0.33 |0.07 181.01
du, 18.3, 192, I8 X(F173prad per person per v ZADTF—=2MZ Linc kbhb, = zCcof
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Table 11 Population doses frora diagnostic and therapeuticuses of radiopharmaceuticals
(I;apulatiyn GSD CMD LD3
ose
Fxamination| "rad per | person per year | mrad per | person per year | rarad per IErSOn r year
*amination Female Male Subtotal | Female Male ‘ Subtotal Femlalz %Aale gﬁbutztal
Diagnosis 0.180 0.181 0.361 1.199 1.100 2.299 0.989 0.831 1.820
Therapy 0.006 0.012 0.018 0.128 0.064 0.192 0.116 0.057 0.173
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