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In order to respond to the radiation management structure and
technical specifications of international organizations (such as the
International Atomic Energy Agency, the European Union, etc.), this
plan adopted an roll-on approach to cooperate with the updated
regulations on the improvement of technical ability in control
practice and radiation protection measurement technology, in two
main directions. Considering the domestic and international trends,
it aimed to strengthen the accuracy and credibility of radiation
measurement and dosimetry, to improve the evaluation technology
research of radiation detectors for testing and calibration, and to
enhance the personnel and biological doses assessment
technology. This plan also considered the full-scale radiation
protection system, including radiation dose measurement system,
dose verification method, radiation protection management
procedure and regulations, radiation biological dose responses and
radiation accident prevention strategies. It can improve the
techniques for radiation protection management to ensure the
public’s health and safety.

The main research categories included in this year are: 1.
Improvement on radiation protection technical specifications and
dose assessment; 2. Radiation protection proficiency testing
techniques; 3. Evaluation of human biodosimetry/chromosome
abnormality. The work items are to develop the radiation protection
technical specifications referring to the latest international trend and
the impact of new regulations, to research the doses to the lens of
the eye, to research the performances certification technology for
personnel dose evaluation and radiation detector calibration, to
improve  dynamic anthropomorphic phantom technology for
radiation protection , and to expand continuously the domestic
database for background value and dose response curve of the
dicentric chromosome. The final purpose is to pursue and provide
a higher level of radiation protection management based on the
improvement of the relative technical ability and quality.



Keywords: lonizing Radiation, Radiation Protection, Radiation
Safety Standards, Radiation Measurement, Biological
Dose.
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ARTICLE INFO

ABSTRACT

Keywords

‘Boron neutron capture therapy
Accelerator-based neutron source
Monte Carlo

Variance reduction

Hybrid method

Point-source line-of-sight approximation

Five shielding calculation methods were employed to estimate the dose rate distribution around an accelerator.
based boron neutron capture therapy facility. Their performances were compared in terms of aceuracy and ef-
ficlency. The results indicate that the hybrid deterministic/Monte Carlo method is the most efficient in the
context of accurate modeling and simulation, whereas the analytical approximation with pre-generated source
terms and attenuation lengths s preferable In the design phase because of its simplicity and ease of verification
while retaining a reasonable accuracy

This site uses cockies. By conti

roP-S,Creﬁ l(seé sife you agree to o use of cookies. To find out muore. see our °

g sobcriber acci

rewt o I0Pecience tiroughout e coroevirys cutbeeak - see our remote access
Bl

SUPPLEMENTAKY COMPARISON
APMP supplementary comparison of air kerma in ISO 4037
wide and narrow series x-ray beams: APMP.RI(I)-S3

D J Butler'. N Sxito? L Biseenamy'. 1 H Lee®, J Labon’. S Srimancroth®. M S Kulkar” and N Tebekamt

Metologin, Volue 5

¢ Instarare of Nuclear Energy Reseasch, No. 1000, Wushua Rd.. Longtan Townslup, Taoyuan Couary 32546,
TAIWAN

# Bureau of Radiation snd Medical Devices. DMSC. 887 Tiwanond Rd.. Nonthaburi 11000 THAILAND

Blabba Atomic Reseasch Ceatre. Trcusbay, Mun

i, INDLA - 400 085

# National Metro Afnica. Brommersa Pretora 0182, Lynwood Ridge. 0040, SOF

D I Butler o

n

hitps://dot org10.1088/0026-1394/57/1.4/06012

(@)

Ratio to SCRV.

s *

o
(VI
.

asr a
056

eV o g e

fe) 108
0 | P T S
| 03
102
101
[]
.
I ) 0% L] N L "

095 —
s
& (}!‘é ??v&

N-120 5 N-300 and (¢} the wide-spectman series

(b)

41

o

o

SUED
s
Aw110
*W-150
®w-200
oW 250
AW-300

‘Figure & Air kerma resvlss: avernge ratio to SCRY for each participant: (s) N-30 to N-100 (b)



M2 1.2. € &% " Use the results of the international ability test
to estimate the application of chromosome analysis to
accidental radiation exposure events | % # ** ¢ & X F %

FHE ¢ 2020 # § TRFEHFE

Use the results of the international ability test to estimate the application of

chromosome analysis to accidental radiation exposure events
"Wan-Chi Lin*, 'Tse-Zung Liao, "Fang-Yu Ou Yang, Kang-Wei Chang, *Tsui-Tung Chang, ‘Ruth C. Wilkins, 'Chin-Hsien Chang
1Isotope Application Division, Institute of Nuclear Energy Research (INER), Taiwan;
2 Taipei Medical University(TMU), Taiwan;
# Health Physics Division, Institute of Nuclear Energy Research (INER), Taiwan;
ic and Clinical Radiation Protection Bureau, Health Canada, Ottawa, Ontario. Canada

Introduction:

Biological dosimetry by dicentric chromosome assay was helpful for medical tnage and management. The purpose of this study 1s to
evaluate INER Lab’s analytical ability of DICA_ The results based on the international ability test that held by Health Canada in 2014. 2015,
and 2018
Methods:

In the National Biological Dosimetry Response Plan (NBDRP) inter-comparison. two methods of conventional or QuickScan scoring
could be chosen. For conventional-DCA triage scoring. cells with 46 centromeres were being counted and each scorer recorded the number
of dicentrics in the first 30 metaphases or stopped scoring when it reached 30 dicentrics. In QuickScan scoring. in that scorers exanuned the
metaphase spreads for obvious damage without counting indirvidual centromeres. Fifty metaphases or 30 dicentrics were scored.

Results:

In conventional-DCA triage. the result in 2014, 2015 and 2018, there is 1. 1. 3 blind sample out of the range of +0.5 Gv. separately. In

QuickScan-DCA | the result in 2014. 2015 and 2018 there are 2_ 1, 2 blind sample out of the range of +0.5 Gy, separately.

"ietd curve
| e ey |

L ] saminm

= [
“ [y "
- Mubal
Deeety -

Figure.1 Dose-response calibration curves used for estimatiag doses
which combined from 2012 to 2017 . . .
Formula:0.001 1(+0.0010)+0.0583(+0.0084)xD-0.0676(+0.0002 5)xD* Figure.2 the inter-comparison result in 2014, 2015 and 2018.
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Table 1. Inter-comparison results based on conventional DCA (C-DCA) and QuickScan
DCA (QS-DCA) in three year

uar 2014

namber of
coca 10 blind sample: data (GT) mexurement: out
af+05Cy

Acmaldoss 0 07 14 18 21 23 28 31 34 38

2014 e— 1
S 017 06t L& 179 206 31 154 284 LS IR

Acmsldoss 0 01 025 03 075 1 15 2 3 4

2015
013 035 035 048 049 096 185 - I35 386

2018
0 040 060 140 130 270 250 230 310 330

oo
T P ~

Actust dave 6531 Actmal dose (G2 QsDCa 10 tlind cample: dats (Gr) measareameats out
year 2018 year 2018 PELEr

/ s H
/ Emmddoes 016 051 155 13 203 27 10 312 18 366
" Acmlew 0 01 025 03 075 1 13 2 3 4
015 1

. s 3 as . . Estmbddos 021 021 035 042 083 107 185 - L5 313
Actusl dose (G} Aceust dase 4631

Figure 3 Dose estimates derived after scoring 50 cells (or 30 dicentrics) by C-DCA & dion 007 080 157
QS-DCA in 2014, 2015 and 2018

Conclusions:

According to the results. two analysis methods have little difference. It means that when a large-sc
future, chromosomes can be quickly analyzed and reliable data can be obtained. This 1s very 1 for

medical treatment.
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% 1.10. 1SO 4037-1 % & & $HEhF BR§ 2

First HVL Inherent filtration
mm Al at 60 kV mm Al
0,33 0,25
038 0,3
0,54 0,4
0,67 0,5
0,82 0,6
1,02 0,8
1,15 i
1,54 1,5
1,82 2
NOTE Results used were obtained from Reference [20].

31 1 1SO4037-1 2. #] 7 /g (inherent filtration) %57 = /% & B = 60KV pF e
F- L Ek(firstHVL) - B4 2 B F G BRE A (Y mmAl £ 7)o
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2 1.11. (@) INER p /2 p d 7 §F #5309% 5 (D) 3k S 88 & &
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2112, B ERERIFRY R

0.8
0.7
= 0.6 y =-16.987x°+ 58.656x*- 80.129x% + 54.697x2- 19.231x+ 2.9945
= R2=0.0998
E 0.5
o 04 |
i 0.3 -
= 0.2 -
0.1 -
0 ‘ ‘ ‘ ‘ = ‘
0 0.2 0.4 0.6 0.8 1 1.2
PEEIE LY ]
113, BRI S A E RS A RS E
Radiation INER ISO
_ Added filter HVL diff.
Quality HVL HVL
(INER- 1SO)
mm Sn {[mm Cu|mm Al mm Al{mm Cu[mm Al{mm Cu
/ISO
N-40 021 | 392 | 2.76 2.63 4.98%
N-60 0.6 3.92 0.237 0.234 1.19%
N-80 2.04 | 3.92 0.564 0.578 -2.47%
N-100 51 3.92 1.098 1.09 0.73%
N-120 1.04 51 3.92 1.72 1.67 2.99%
N-150 2.55 3.92 2.36 2.3 2.62%
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114 (a)R SRR S RGP FES RAHEE 0 4 R 5 R AE
Fort BRI (A) T g R4S BB i~ (B)EY R L
4B e~ (C)A B g & % i) (D) F e p £ &
417 S ALER @420 PIMAL & = #0257 &) - E/T/)EI B 5
FEIRT 40 =S A o

=

(@)

(b)
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115, A REHR LI RG-S 287

Air Syringe Shield (A)
Dose rate

pSv/BQg:-s RE pSv/BQg:-s RE
Hand dose 1.24E-03 0.01% 2.56E-06 0.22%
201 Lens dose 1.48E-05 | 0.77% 7.13E-09 40.27%
Effective dose 2.39E-05 | 0.08% | 3.63E-08 2.03%
Hand dose 1.67E-03 | 0.01% | 1.53E-06 0.08%
ik Lens dose 1.97E-05 | 0.71% | 2.92E-09 17.17%
Effective dose 2.90E-05 0.07% 2.21E-08 0.71%
Hand dose 1.80E-03 | 0.01% | 1.08E-05 0.09%
123 Lens dose 2.09E-05 | 0.71% | 2.58E-08 17.33%
Effective dose 3.01E-05 | 0.07% | 1.55E-07 0.85%
Hand dose 1.90E-03 | 0.01% | 2.79E-04 0.03%
Ga Lens dose 2.14E-05 | 0.82% 1.49E-06 3.73%
Effective dose 3.12E-05 | 0.08% | 3.83E-06 0.25%
Hand dose 5.60E-03 | 0.01% | 2.48E-04 0.04%
3 Lens dose 5.88E-05 | 0.77% 9.74E-07 6.40%
Effective dose 7.92E-05 | 0.07% | 3.07E-06 0.39%
Hand dose 1.56E-02 | 0.01% | 1.84E-03 0.02%
(= Lens dose 1.58E-04 | 0.77% | 6.51E-06 2.67%
Effective dose 2.14E-04 0.07% 2.26E-05 0.17%
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Lead Shield (B)

Lead Shield and

Dose rate Syringe Shield (C)
pSv/BQg-s RE pSv/Bg-s RE
Hand dose 1.24E-03 0.01% 2.56E-06 0.02%
24 Lens dose 8.12E-08 | 7.60% | 9.04E-11 | 34.27%
Effective dose 1.01E-07 | 1.05% | 1.98E-10 2.43%
Hand dose 1.69E-03 | 0.01% | 1.53E-06 0.02%
Rk Lens dose 1.00E-07 | 8.98% | 5.82E-11 38.80%
Effective dose 1.43E-07 | 0.82% | 1.30E-10 2.62%
Hand dose 1.82E-03 | 0.01% | 1.09E-05 0.01%
2 Lens dose 8.72E-08 | 9.24% | 3.63E-10 | 15.32%
Effective dose 1.40E-07 | 0.80% | 8.55E-10 1.03%
Hand dose 1.92E-03 | 0.01% | 2.79E-04 0.02%
67Ga Lens dose 1.04E-06 4.52% 1.56E-07 8.77%
Effective dose 1.25E-06 0.43% 3.45E-07 0.56%
Hand dose 5.61E-03 | 0.01% | 2.48E-04 0.04%
3 Lens dose 1.59E-05 | 1.55% | 4.25E-07 10.28%
Effective dose 1.96E-05 | 0.15% | 1.21E-06 0.65%
Hand dose 1.57E-02 | 0.01% | 1.84E-03 0.01%
= Lens dose 7.34E-05 | 1.12% 2.78E-06 1.70%
Effective dose 9.34E-05 | 0.11% | 9.17E-06 0.10%

62




\IQJT
ks
=
o
)

i 1.16. A B E LS

DIEHSIE
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- without L-block
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it 1.17. HERER S
= F AR %

 BHIRTIEINT 0 X ki & 80kVp “Tid

Abd(80kVp) Dose rate Apron(0) Apron(0.35mm) | Apron(0.5mm)

(pSv/particle)

Glasses ion chamber 5.33E-04 5.33E-04 5.33E-04

(0) (£0.01%) (0.01%) (0.01%)

Cumulative 2.01E-04 2.01E-04 2.01E-04

dose (£0.02%) (£0.02%) (£0.02%)

hand 5.65E-09 5.26E-09 5.26E-09

(£1.13%) (£1.17%) (£1.17%)

lens 3.98E-10 1.50E-10 1.50E-10

(£31.63%) (£50.19%) (£50.19%)

E 5.53E-09 1.03E-10 5.30E-11

(£2.17%) (£12.31%) (£16.72%)

DAP 1.33E-02 1.33E-02 1.33E-02

E / DAP 4.15E-07 7.69E-09 3.98E-09

D\ ana / DAP 4.24E-07 3.94E-07 3.94E-07

D\ens / DAP 2.98E-08 1.12E-08 1.12E-08

Glasses ion chamber 5.33E-04 5.33E-04 5.33E-04

(0.07mm) (£0.01%) (£0.01%) (£0.01%)

Cumulative 2.01E-04 2.01E-04 2.01E-04

dose (£0.02%) (£0.02%) (£0.02%)

hand 5.65E-09 5.26E-09 5.26E-09

(£1.13%) (1.17%) (1.17%)

lens 3.98E-10 1.50E-10 1.50E-10

(£31.63%) (£50.19%) (£50.19%)

E 5.52E-09 9.91E-11 4.95E-11

(£2.17%) (£12.72%) (£17.83%)

DAP 1.33E-02 1.33E-02 1.33E-02

E / DAP 4 14E-07 7.43E-09 3.72E-09

D, ../ DAP 4.24E-07 3.94E-07 3.94E-07

D../ DAP 2.98E-08 1.12E-08 1.12E-08

lens
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Abd(80kVp) Dose rate Apron(0) Apron(0.35mm) | Apron(0.5mm)

(pSv/particle)

Glasses ion chamber 5.33E-04 5.33E-04 5.33E-04

(0.75mm) (0.01%) (0.01%) (0.01%)

Cumulative 2.01E-04 2.01E-04 2.01E-04

dose (0.02%) (0.02%) (0.02%)

hand 5.65E-09 5.26E-09 5.26E-09

(1.13%) (1.17%) (1.17%)

lens 3.98E-10 1.50E-10 1.50E-10

(31.63%) (50.19%) (50.19%)

E 5.52E-09 9.79E-11 4.84E-11

(2.17%) (12.86%) (18.23%)

DAP 1.33E-02 1.33E-02 1.33E-02

E / DAP 4 14E-07 7.35E-09 3.63E-09

Dy ana / DAP 4.24E-07 3.94E-07 3.94E-07

D,... / DAP 2.98E-08 1.12E-08 1.12E-08

lens
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21,18, SIS ARIER S 0 K TSRO EINT 40 24 0 X Xi B

* 100 kVp PForig & 8 (EFF 2 R B %

Abd(100kVp) Dose rate Apron(0) Apron(0.35mm) | Apron(0.5mm)
(pSv/particle)
Glasses ion chamber 4.71E-04 4.71E-04 4.71E-04
(0) (£0.01%) (0.01%) (£0.01%)
Cumulative 1.80E-04 1.80E-04 1.80E-04
dose (2£0.02%) (£0.02%) (£0.02%)
hand 9.05E-09 9.05E-09 9.05E-09
(£0.87%) (£0.90%) (£0.90%)
lens 1.26E-9 6.70E-10 6.70E-10
(£23.85%) (£28.80%) (£28.80%)
E 8.33E-09 3.18E-10 1.62E-10
(1.65%) (6.80%) (£10.01%)
DAP 1.18E-02 1.18E-02 1.18E-02
E / DAP 7.07E-07 2.70E-08 1.37E-08
Dy ana / DAP 7.68E-07 7.14E-07 7.14E-07
D\ens / DAP 1.07E-07 5.68E-08 5.68E-08
Glasses ion chamber 4.71E-04 4.71E-04 4.71E-04
(0.07mm) (0.01%) (0.01%) (0.01%)
Cumulative 1.80E-04 1.80E-04 1.80E-04
dose (0.02%) (0.02%) (0.02%)
hand 9.04E-09 8.41E-09 8.40E-09
(0.87%) (0.90%) (0.90%)
lens 1.05E-09 4.54E-10 4.54E-10
(26.70%) (34.58%) (34.58%)
E 8.32E-09 3.12E-10 1.56E-10
(1.65%) (6.92%) (10.37%)
DAP 1.18E-02 1.18E-02 1.18E-02
E / DAP 7.07E-07 2.65E-08 1.32E-08
D ang /| DAP 7.68E-07 7.14E-07 7.13E-07
D\, / DAP 8.88E-08 3.85E-08 3.85E-08
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Abd(100kVp) Dose rate Apron(0) Apron(0.35mm) | Apron(0.5mm)
(pSv/particle)
Glasses ion chamber 4.71E-04 4.71E-04 4.71E-04
(0.75mm) (0.01%) (0.01%) (0.01%)
Cumulative 1.80E-04 1.80E-04 1.80E-04
dose (0.02%) (0.02%) (0.02%)
hand 9.04E-09 8.41E-09 8.40E-09
(0.87%) (0.90%) (0.90%)
lens 1.05E-09 4.54E-10 4.54E-10
(26.70%) (34.58%) (34.58%)
E 8.32E-09 3.10E-10 1.54E-10
(1.65%) (6.96%) (10.49%)
DAP 1.18E-02 1.18E-02 1.18E-02
E / DAP 7.06E-07 2.63E-08 1.31E-08
Dy ang / DAP 7.68E-07 7.14E-07 7.13E-07
D.../ DAP 8.88E-08 3.85E-08 3.85E-08

lens
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i 1.19. BAREHEHHE S E

Abd (80 kVp)

Diens / E Apron(0)  |Apron(0.35mm)| Apron(0.5mm)
Glasses(0) 0.07 1.46 2.82
Glasses(0.07mm) 0.07 1.51 3.02
Glasses(0.75mm) 0.07 1.53 3.09
Dhana / E Apron(0)  |Apron(0.35mm)| Apron(0.5mm)
Glasses(0) 1.02 55.10 106.63
Glasses(0.07mm) 1.02 57.03 114.10
Glasses(0.75mm) 1.02 57.69 116.78

Abd (100 kVp)

Dens ' E Apron(0)  [Apron(0.35mm)| Apron(0.5mm)
Glasses(0) 0.15 2.11 4.14
Glasses(0.07mm) 0.13 1.45 2.91
Glasses(0.75mm) 0.13 1.46 2.95

Dpana | E Apron(0)  [Apron(0.35mm)| Apron(0.5mm)
Glasses(0) 1.09 26.45 52.00
Glasses(0.07mm) 1.09 26.94 53.92
Glasses(0.75mm) 1.09 27.10 54.58
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i 1.20. TAF-CNLA-TO8(4) % R #I B 3-ic 4 385 2 I #T 5 4

et ) x (D)
pUEE (bl HMELE

RE &I

L F#4 AF

A—f (B & C &%) 0.05t0 5 Gy 0.24  FRiplE
B. ¥

C. M150

II. &F/#FEE%

A —ft (E220keV » FE<TOkeVErE§ ¥ 4)

B. 5% (137(:.5_ GDCO; B a <60/) 0.5 to 50 mSv 0.3 0.3
C. P48 (E>T0keV. MHH B a <60/)

D. 4%

III. A##F

A —# (B A C #:i%F)

B. ¥ (°°rY) 2.5 to 250 mSv A 33K, 0.3
c. & (¥Kr)

D. s K

IV. XFRA#EZS% #%3:3.0t0300mSv  N/A 0.3

3R 0.5 to 50 mSv 0.3 N/A

V. #FRAFREH

A —# (B & C RE#:%HF) 1.5 to 50 mSv 0.3 A X
B. PXCf+1I

C.PXCf(D,0)+ 11
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® 2 AT HHAFZ FELLTAH

P ABANRE B RARR o 3.580Y A U R B R R 4
o (%) | R (%)
AffALEL BEALER
T 0.18 0.015 4 ER
_ R (%) | R (%)
WA LE BT 0.085 016
BEM 55
EPTE T ey anE: NA 05 CHEA 038 0.53
BAGT 0.15 0.14
BAGE NA 0.010 & ’
AL 2 .
SRR i o5 AR 0.0024 0.006
FAMERRGR NA NA Wie i NA 0.177
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EEBEA NA 04 TERFERAFHESET N/A 0.04
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HEEETR N/A 0.15 e e 55
LE Je dh N/A 08 X-ray 150 NS (IN) 20
BUE 165 N/A 05 1SO WS (IW) 20
B E 0T N/A NA M150 20
D0, S0y
FHA E WG NA  |4GRAAstE)|  Bem sty 34
- — — Neutron Piep 34
sEAHa G ERRETA N/A 1.7
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EER - g e Y 1.7
ESEE I ERS T3 TR X e h 4 R N P
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Fhysikalisch-Technische Bundesanstalt

Hationales Mewrologieinstitut
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Object:

Hersteller:
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Kennnummer:
Serial No.:
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FReference No -
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Ot der Kalibrierung:
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Datum der Kalibrierung:
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Im Auftrag
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Q%
(e

Dr. Rolf Bahrens

Kalibrierschein
Calibration Certificate
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Standard Imaging
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Institute of Nuclear Energy Research
Atomic Energy Council, Taiwan
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M 123 BN S8 E A R R R A R e
15 535
Fic i T PSR T YY)
~ KK1002 0.1 mSv/h ~ 25 mSv/h
i &R ¢ o ¢ REF Cs-137 5 uSv/h 0.1 mSv/h
. AR HSVIn T e
KK1002 ) 1 mSv/ih ~ 10 mSv/h
FELF ©oUAES Cs-137 5 uSv/h ~ 900 uSv/h
E . KA S- uSv/h ~ uSv
. pME 100 pSv ~
KKlOOZd , 1 mSv/ih ~ 999 mSv/h
. € F
, ) Cs137 5 uSv/ih ~ 999 puSv/h
¢ RARHEE T TSRS 0.1 mSv~
c RAHAE '
KK1005 Sr-90 933 B/s to 3582 B/s
KK1006 Am-241 1320 a/s to 2638 a/s
KKlOOZﬂ , 400 uSv/h ~ 8 Sv/h
. € F
LR tER R . RAES Cs-137 14 uSv/h ~ 400 uSv/h
Pz o1l . RHAE 0.1 mSv~
KK1005 Sr-90 1124 B/s to 3114 B/s
KK1006 Am-241 2279 a/s to 2780 a/s
KKlOOZﬂ 1mSv/ih ~ 1 Sv/h
. I RMEF
. MM ES Cs-137 4 uSv/ih ~ 999 uSv/h
o . ApME 1uSv~16 Sv
kI s
KK1005 Sr-90 545 B/s to 6489 B/s
KK1006 Am-241 47 a/s to 7376 als
KKl.OOZ@ . Csl37 5 uSv/ih ~ 450 p Svih
KK1005 CI-36 539 B/s to 1860 B/s
KK1006 Am-241 388 a/s to 1710 a/s
Co-57 5.47 mCi
KK1004 Ba-133 255 uCi
LERERHRE Cs137 205 uCi
Am-241 0.11 pCi
KK1004 Eu-152 0.11 uCi
Cs137 0.47 uCi
KK1004 Cs137 19.7 pCi
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2 1.24. (2)2020 # ¢ F R stk BRI T & E 2 BEE S (b)
2020 # ¥ F RS R BRI R & F R F]S E 4R

ohF IS5 2R FR1E
ke / BE 5 Wedholm/2222A
(U] He-351#35
IR EE BN A R
HE 52 i [#] 0.025eV-7MeV
T IR A ] 1260 V-1340 V
b SRR 0.35-0.55 cps/( 12 Sv/h)
ZEUN BOCR AT
B 6FR 1.5V g4 2
TAERE - 10°C - 40°C

R=1 H215mm * £E325mm *
ME0Ske(BEMES)

(@)

WEDHOLM 2222A/ SN:2222 0500 {528 RREEFEHIE

1.4500

1.4000 | +30
13500 /\\ N\ o
ha "~ — e, BT

B a000 | / /
tH ~ « -0
1.2500 iy
1.2000 |
1.1500
-z =T & 2 & 2 2 8 & & & & g
£ § 8§ § § &8 & g ¢ 8 8 & &
& =) o 8 = & 3 3 3 & 3 ) 3
B e ¢ g g2 2 g e e g g2 2
HIEEH
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i 1.28.109 # B 4 BT & F B4 47 Bcdy

2020& # B & M

B

201912-A01-A

201912-A01-B

201912-A01-C

A5 B e
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1005

e
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1

1

+ A (%o)
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BANEY
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AREHER
2020/10/06 10:08:11
20072801
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AREFEEA  FU02
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EEE A
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2 1.30. 104~108 # % ¥ 7 AL st
TR ER L 5] ¥ % E# f3HE
1 201506-01-A 5 B R 20 3%
2 201506-02-A = L 40 2
3 201510-01 & k- 24 FFLE
4 201510-02 = % 2 55 B FL3
5 201604-A01 & = 24 2 7
6 201605-A01 & §5 1 B4 24 3% A
7 201705-A01 g o 27 @T‘ ERE
8 201708-B01 = - 21 B 7
9 201801-B01 5 g 4 24 B F
10 201801-B02 g k- 23 ®F
11 201901-A01-A g k- A 21 3 ¥
12 201901-A01-B g b 25 ®F
13 201902-A01-A g k- A 23 3 ¥
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B 1.34. Mz RRRE Gamma-H2AX A2 B8 R A R M
% (ELISA)

Gamma-H2AX & 4 & v.s 32 % 05 7

B.00

5.00

4.00 B U537
o

2.00 i K562

N5

2.00

—_—
- .:| 'j
0.00
0 0.5

Relative yHZAX signal (%)

Wi 1,35, M tRiPIE Gamma-H2AX 24 £ 27 i & PR B
7% (Flow cytometry)

3 6 K562 yH2AX E . U937 yH2AX

g s s 7

= 26

g3 ‘ ‘ 4

I T 3

> 2 ’ ‘ > 2 1

(] : g 1 i i

:; 118 B & B & & & R = 1 B B B B B & & &

20 3 °

& 0 05 1 4 24 05 1 4 24 (h) 4 0 05 1 4 24 05 1 4
0.5 Gy 5 Gy 0.5 Gy 5 Gy
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Kf«l-

Relative yH2AX signal (%)

% 1.36. M mRE kPR Gamma-H2AX 2 2 £ 5 7k fRitH & B
7 (ELISA)
Gamma-H2AX # 4 & v.s #| &
8
37
=6
g
% 5 ®
»
ﬁ 4 m U937
o
&3 NS 1 K562
-
& 5
=
2, f {
m 1.58 1497
0
0 Gy 0.5 Gy 5 Gy
% 1.37. e RP1E Gamma-H2AX 2 2 £ 2 7 [ R &FH £ M
7 (Flow cytometry)
K562 yH2AX . S U937 yH2AX
25 N - ?T—u- 8
2 NS _Ei ; NS -
w
1.5 5
%
1 T 3 _
> 2
0.5 s
1.00 115 114 n 192 E 0 100 164 165 400 [ % %)
0 0 0.5 1 5 10 (Gy) & 0 0.5 1 5 10

&3

(Gy)



it 1.38. M A BlEE Gamma-H2AX A2 £ 827 R ATRE M G

(ELISA)
Gamma-H2AX# 4 & v.s #| &

X

e

s 1

NE BE B BE B
0 0.5 1 5 10

-

f,/ﬁ

1,39, 14 A & RIRF Gamma-H2AX A 2 £ 27 Ik Rt 2
(Flow cytometry)
Gamma-H2AX & 4 & v.s #| &

g 200

?I 150 -

=

#

E 100

-

z 50

E -

£ o Lo |

0 05 1 5 10

Gy
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it 1.40. ELISA % Flow cytometry 4 5 = 7% 43 Zh1t 1
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Flow cytometry
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