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To align with the latest international recommendations on radiation protection,
organizations such as the International Atomic Energy Agency (IAEA) and the
European Union have successively updated their regulatory guidelines and technical
standards. This project, in response to domestic and international trends, focuses on the
comprehensiveness of the radiation protection regulatory system. It adopts a rolling
approach to enhance practical regulatory techniques, emphasizing research in radiation
protection measurement technologies and advancements in biological dosimetry. The
goal is to strengthen the accuracy and credibility of radiation measurement and dose
evaluation, thereby ensuring public radiation safety. This year's project includes three
core objectives: (1) analyzing internationally aligned radiation protection standards, (2)
enhancing domestic calibration and measurement technologies, and (3) advancing
techniques for chromosomal aberration analysis and evaluation. The project
investigates technical standards and regulatory impacts related to fetal dose, ocular lens
dose, and broader radiation protection frameworks. It also delves into the calibration
testing and certification techniques for ocular lens dosimeters and radiation detection
instruments to bolster the technical capabilities of radiation protection laboratories.
Additionally, it aims to expand the national database of chromosomal baseline values
and dose-response curves, further improving the level and quality of ionizing radiation

safety technologies.
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I 62 9 i 8
0.010 0.0000002 0.0012728 0.0011840
0.015 0.0007036 0.0126297 0.0117456
0.020 0.0168289 0.0596642 0.0542847
0.030 0.195 0.277 0.234
0.040 0.384 0.433 0.369
0.050 0.508 0.509 0.461
0.060 0.564 0.555 0.466
0.070 0.497 0.569 0.484
0.080 0.501 0.551 0.469
0.100 0.503 0.545 0.489
0.150 0.513 0.524 0.483
0.200 0.542 0.544 0.484
0.220 0.618 0.559 0.488
0.300 0.556 0.590 0.523
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0.400 0.582 0.612 0.532
0.500 0.621 0.637 0.575
0.511 0.622 0.637 0.576
0.600 0.635 0.646 0.598
0.662 0.734 0.660 0.611
0.800 0.663 0.677 0.636
1.000 0.694 0.694 0.654
1.117 0.706 0.709 0.662
1.330 0.703 0.719 0.664
1.500 0.712 0.732 0.681
2.000 0.855 0.743 0.697
3.000 0.780 0.782 0.739
4.000 0.789 0.800 0.758
5.000 0.805 0.807 0.771
6.000 0.821 0.822 0.787
6.129 0.819 0.818 0.784
8.000 0.837 0.833 0.799
10.000 0.843 0.841 0.810
15.000 0.851 0.848 0.813
20.000 0.853 0.849 0.819
30.000 0.853 0.852 0.820
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800.000 0.818 0.820 0.785
1000.000 0.816 0.818 0.783
1500.000 0.814 0.816 0.780
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1545 &% 0.07
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1043 X k48 0.02
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3B O -
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B o e R 4 1 (R (S5 . by E
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6.5 5 R X ki 0.0003660 0.0071784 0.0066760
g VR | T X ks 0.303 0.366 0.311
154G i$5;)$ WoaRw (32 0.839 0.839 0.806
ap 2 o
HR A 9.7 444 X k% 0.147 0.218 0.185
103« B % X k4 0.516 0.565 0.479
11.% 7% & & 0.343 0.399 0.339
12.4 85 7) X % 4% 0.185 0.264 0.223
13. 2 %773] X & 0.263 0.333 0.282
4Bt XL 0.263 0.333 0.282
15w 8 & FHRE Y X ki 0.396 0.441 0.378
1.— ST #0584k (1-125) 0.185 0.264 0.223
2.4¢ 5 7 (Gamma Knife)(Co-60) 0.704 0.715 0.663
kit ek R (Ir-192) 0.577 0.608 0.531
43515 i F %1k (Co-60) 0.704 0.715 0.663
g * ATk | 5. LA A 17(1-125) 0.734 0.660 0.611
e ?ﬁ' 6.1 ;7 PR 5t (Cs-137) 0.290 0.355 0.301
ATt BT A & X
Z}'; };gjﬂjié? ;g;\ %4 m) 0.533 0.538 0.484
8f+ FHEE 0.687 0.671 0.627
9.4 * Stk 0.715 0.665 0.618
1. 45 F2_ 0.516 0.565 0.479
2. AW 0.516 0.565 0.479
BWFr X Kip 0.125 0.191 0.163
2 %5 - 4.8 552 3 0.0003660 0.0071784 0.0066760
5 4 prag 5.% i 5% 0.425 0.458 0.399
is ;]__:‘ % 6.2 & d24 0.534 0.530 0.463
T 0.007 0.030 0.027
&L “,% 0.0000002 0.0012728 0.0011840
O.4c * 0.557 0.550 0.466
10.4%4) X k4 0.035 0.081 0.072
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IH150 (E =78.0keV » * ** D(3))
II. %3
A. - i (E >20keV) 1.0 to 100 mSv 0.35
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C. " wwg® (E >70keV)
D. % it # (Am-241 % NS80)
1. £ %
A -3 B2 CH{BEH) 2.5 to 100 mSv 0.35
B. & i £ 25k (E >500keV)
C. i 225k (E < 500 keV)
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IV, F #8753 7 43
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B. 5+ %
E
L% IMagw P > A5 v3F— BAE i TH E K3t 2.5mSy »
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S g4 s % 4v 5F % AR K % 5755 K [F]
KK1002
0.1 mSv/h ~ 25 mSv/h
'. 1 d ‘:‘ N t‘ ’g? + & -
#5117 e Ce-137 SuSvh ~ 0.1mSvih
A 5
KK1002
FESFARME | AES ; msS\;ﬁ] y 91000m:\/§12
Bz R LE Cs-137 ?0% Vs ~ uSv.
A2 Hov
KK1002
vORE 1 mSv/h ~ 999 mSv/h
A 2 5 Cs137 5uSv/h ~ 999 uSv/h
LR bR R RAAE 0.1 mSv~
KK1005 Sr-90 933 B/s to 3582 /s
KK1006 Am-241 1320 o/s to 2638 /s
KK1002
v 400 uSv/h ~ 8 Sv/h
S A 5 Cs-137 14 uSv/h ~ 400 uSv/h
oS ARAE 0.1 mSv~
iz 1 iR
KK1005 Sr-90 1124 B/s to 3114 B/s
KK1006 Am-241 2279 a/s to 2780 o/s
KK1002
¢RI E X 1mSv/h ~ 1 Svih
’ | MAEF Cs-137 4 uSv/h ~ 999 uSv/h
Rhteig AR LR | B fHHE 1uSv~2 Sv
BRI FHER
KK1005 Sr-90 545 B/s to 6489 B/s
KK1006 Am-241 47 a/s to 7376 a/s
KK1005 CI-36 539 B/s to 1860 B/s
KK1006 Am-241 388 a/s to 1710 a/s
gg_'i’;g 5.47 mCi
KK1004 P 255 uCi
s Radm 205 uCi
é‘l’f_‘ié‘;l 0.11 uCi
KK1004 Cs13y 0.11 uCi
0.47 pCi
KK1004 Cs137 19.7 uCi
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Gph  Ue®)  pGyh Ue(%)
VDR-2 Ak T.08 29 713 28 1.01£5.8 % 0.27
NRC-BpCi-002
DT-616 ] 117.85 48 124.85 4.0 1.06+9.2 % 0.57
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EHEFRERETRTSR
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GHS-5Ci
15.50 16.53
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2023 Evaluation of Human Biodosimetry

I w

Tse-Zune Liao!, Euan-Yin Chen', ¥i-Hua Cai', 4n-Chi L, Ying-Heun Chang, Chii-Hsien Chang!
" Daparment of Isotops Application Ressarch, Nariaral of Atomic Research Institure, Taiwan

-Abstract-

In 2023, there were approsimately S1.000 radiation-sslated
workers in vasieus fislds such as puclear power plaats, industry
hospitals and acodemic mstitions m Tanwan Once the radimtion
aspesure accidance occumed, svaluation the eRposure dose of St
membars by bidosimery could be used 2 the raliakle sratesy for
further medical care accordance. In the current imvestigation, we bad
established the 20l standard biodesimetry technolozy and szt-up the
workiclass biedosimerry Iaborstory. Sice 2012 to 2023, we
gsteraet e impartat s inchuing: th dose—fasponse carves of
dicenmic chromosome assay and fhe dambase of 20 backsround
seiples We also panicpered the ivematieal competnce et
organized by Health Canada {dam mot shown) In 2024,
Biodasimaty Laboretory was Aber strained the hew vesin of
TAFTS0TEC 17025 Test Laboratory accreditation. We expected the
bindosimetry Jaboratory could become the credibls and world-class
‘mafiaral research center.

~Principle of the iuvestigation-

The dicentric chromosome 23say of lymphocyte isokated fom
‘perzonne] ko iere sxpesare to radiasion (Figare 1), According to the
well-establihed standard curve betwean the dose 2nd the mumber of
dicentric chromosomes, the body acceptance during  radintion
Eposire could be easlly estoted To estblish dicentric
chromosome assay techmology s essential to evaluzte the pariqmne]
radiztionreceiving Goses, the following medical care i aiko ooted
The goal of biodosetry s 10 protect e bealds and ey of S
and the pustic.

Figee 1

~Experiment process-
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-Result-

1. Establishment of standard curve and background value of human
bibdosimietry

Eight sumdard curves and their variances had been sisically
caliate, by Dose Estimle sofware Toosescven st carces .
sen futhar merged to genarars tha binary sguation o present
o bt locl biotosmer. fomels (igie 3y T akdien, s 1o o 31
backzround i3mples kave besn measured during 201 2.2 023 According

37,728 célls. The mcidence of dicentric occurmng &
555 o o significantly difference bebween Taiwan and
ofhr couties (1 %),

H ——

W=
e e (A) -
~Conclusion-

Our Taboratory completed the dose—response carves with Cobial-60
radiation exposure and 37 individual cases for backzromd vahie
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Comparison)(B) 15): @& B4 £+ frwF%kF (HCHfoCNL) > = B 3 WF &
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DSO W#F & % °

Health  Santé
Canada Canada

Health Canada Biodosimetry Annual Inter-
laboratory Comparison

INTCO09
2023

November 7,2023

Dear Chen Kuan-Yin

The existing biological dosimetry capa atly enhanced by conducting
yearly inter-laboratory comparisons (I anadian core laboratories.

and intemational laboratory partners that are capable of providing radiation biologic
dose estimates using the Dicentric Chromosome Assay (DCA) and or the Cytokinesis-
Block Micronucleus (CBMN) assay.

The main objective of this annual ILC is to test the ability of cach participating laboratory
0 obtain correct biological dose estimates (accurate to within = 0.5 Gy) on 10 irradiated.
blinded samples using the DCA and/or the CBMN assay. The time required to complete
the dose estimate of cach individually scored sample will also be assessed

This year, 10 laboratories have been invited to participate in the ILC: two Canadian core
laboratories (HC and CNL), three US laboratories (Armed Forces Radiobiology Rescarch
Institute (AFFRI). Oak Ridge Institute for Science Education (ORISE). and ASELL). as
well as the Biodosimetry tory at the Korea Institute of Radiological and Medical
Sciences (KIRAMS).the al Atomic Research Institute (NARL previously known as
Institute of Nuclear Ener an. the Laboratorio de Dosimetria
Biologica (LBD). Argentina. the National University of Singapore (NUS) and DSO
National Laboratories (DSO). Singapore.

Samples will be scored using DCA as well as CBMN (for rhose wirh established
calibration curves) except for ASELL who will be testing their CytoRADx System. HC
and CNL will also determine doses by the CBMN-IS assay. An;
automated scoring should do so in addition to manual scoring. using protocols established
in your laboratory. The number of cells scored should be based on established laboratory
practices. HC will provide lymphocyte and neutrophil count information for cach sample
1o all participating labs.

We hope that you will be able to take part in this intercomparison
Al the best.

Wilkins, Ruth

Ruth Wilkins

Page1of 1
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delvered dose) in 34 of the 40 dose estmates (5% success). & was noted that scorer ACLu performed
beter (I5%) Shan YHCa: (75%) and sugpe

Bl 161 v £ 2 FUR PR iR 2
CL T ENZ 1,14 WL ERRAVHFY
P v y-H2AX d 0B85 8 L@« A7t p 2 Edzie
FEg A LR TR R ERRE - 4 E R y-H2AX = %
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Gamma H2AX

A Gamma H2AX B Gamma H2AX C -

y = 25.686x +2.439 i y = 4.0439x + 3.1596
e oanss ‘ R?=0.8827
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