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General Concepts of Radiation Protection
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As Low As Reasonable Achievable Principle Public Radiation Protection
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Time - Distance + Shielding Regulatory Frameworks
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Radiation Monitoring and Dosimetry Emergency Preparedness
4 B ZEREE RN 8 0.205& Bl 4R
Occupational Radiation Protection Education and Training
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Effective and organ doses for DXA

Examination Effective dose (mSv) Organ dose (mGy) Relevant organs

Adult spine DXA 0.013 0.003 BM, ovaries
Adult hip DXA 0.009 0.005 LLI

Paediatric spine DXA 0.027 0.008 Ovaries
(5-year-old child, scan length 11.7 cm) 0.007 Stomach
Paediatric hip DXA 0.015 Testes
(5-year-old child, scan length 9.0 cm) 0.009 LLI
Paediatric spine DXA 0.006 Ovaries
(10-year-old child, scan length 14.5 cm) 0.005 Stomach
Paediatric hip DXA 0.010 Testes
(10-year-old child, scan length 12.4 cm) 0.008 LLI
Thoracic spine AP radiograph : 0.8 Lungs
Thoracic spine LAT radiograph . 1.2 Lungs
Lumbar spine AP radiograph : 2.5 Stomach

Lumbar spine LAT radiograph : 2.3 Liver

AP anterior-posterior, LAT lateral, BMbone marrow, LL/lower large intestine

RadiationexposureinX-ray-basedimaging techniquesusedinosteoporosis, EurRadiol (2010)
20:2707-2714
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1 2753 = 1000 5 F4 6
1 mSv = 1000 pSv
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Z(triiodothyronine - T3) - TR ARAR 2= (tetra-
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FARBRRIA @M= (TSH) REE : 0.3~4.51U/ml
s NEREFI MW Z M - IR ARIR 2 S EEAR
fR&R - BETSHOlE R FARMRINEE - BE L ANFRREER
(T4) —EEHE - —Mm= - FARERINBETLER - TSHH
f% ; TNEEE R - TSHLEF -

MMEERAAIRE (T4) 12£1E : 4.5-12.5 mg/ml
TAR—BHiINRAE - 2EMNPZE - oJFFRIRINEE -
S ATSH—#EHIEE - 105 - olge /= MR ~ Bk
FRINEETLE ~ Tk ~ IR ABIEFRIRAD L E - BRI
O BEAEARIRTNBE R AR - A A % [ BRZZ 5 BR AR BR AN A -

—HRERARRR (T3 ) 12£18 : 45-137 mg/ml

S1E : FAAREEETLE - SHFARRE - T3I:aBETRRA -
Grave's disease °

&8 : FirRRIIEEAE ~ T4  Hashimoto's
disease * lRFBFEEIEzSN £ FA4BIA ~ FARBRYIBR -

SEMAB R
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Bi-1316 %44 #ed (GE %) EFEHBEEY)

- 4
o ===
- - : ‘
:\ TSH=115 ulU/mL,
' Tg=0.23 ng/mL,
Tg Ab()
H-1BUERRIFREN  EETHY
e 120w REEY (FFAR) - REET S

F KR -

#-1315F K &> 30 mCi F5 -

TEBTA R

TS8R F M - LRE FARRIE S HF 5 R AT A

&S e ;

=) =

# —=%130mCi # =% 130mCi
B34 % - BEIPCY S

F ik B #1#5F (TSH)=4.6
Tk & & (Tg)=355
Tk AR & G Uik (TgAb)<1

KRR R 5 £ =34
kAR K& =6
Pk E i<l

K AR b5 F=T9
F kAR K&k =12
kK & i<l

FREATH RV E - S RABRALERRE

(Femds £4)

S ERAER

1 Ci = 3.7x101°Bq = 30 mCi = 1,110,000,000 Bq = 1.11 GBq
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& https://www.tepco.co,jp/zh-tw/decommission/progress/watertreatment/index-cn.html
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2023%8H

20235108

20235118

2024%2H

2024%F4~5H

202455 ~6H

2024%F6~7H

202457 ~8H

202458 ~9H

202459 ~ 108

202552~ 3H

#37,800m

437,800

#37,800m

#37,800m

#37,800m

#37,800m

#37,800m

#4J7,800m

#37,800m

#37,800m

#37,800m

148
Bra/AFt
148
Bra/nFt
138
B/

17~218
H5a/nFt

18~ 208
S

17 ~ 1955
B/

16 ~ 188
S5/ Tt %2
16~318
B/ %2

30~ 355
S

34 ~35&
Era/aFke

34~ 4028
EH5/5F+ %2

1.15kE=
1.1JkE5
1.05kE5%

1.4k H52

1.5JkE5R
1485
1.3%k 8%
1.75kB5
24)kE5
27kER

3.0JkE%
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IXE % Em3kmEEER % = IEE10km 5 RYEEE P
B1X == 1085/ a7 ARl
B2IX 2285/ ATt Al
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B4R &= 1685/ A7 ARl

XAEFMAVRE FREER10BR/ATAER, EMEERERE, LMEEHER
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RIFE SR
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H 718 B 1% = i EE 7K
DOoOo0Aaononann

30.174 5.274F 373.59%K 15708 F 5730

H1/290 g pO68E 275765 28.9¢ 1243% 211,100
a/ 0 Ba/L 100 Bg/L 9Bg/L  2000Bg/l

60 Bq/C 800 Bay/L 30Ba/L " 60000 Bg/L 1000 Bg/L

=
5B 7 N||8 09 F|[10 Ne — — —
| AN o
13 Al||14 Si||15 P||16 S||17 Cl|(18 Ar D T
3 B A

31 Ga|[32 Ge||33 As||34 Se||35 Br|[36 Kr
a |C3 S I I
49 In||50 Sn||51 Sb e

Y S i A
81 TLl||82 Pb||83 Bi||84 Po||85 At|[86 Rn
e e

37 Rb 38 Sr
| %rﬂ

55 Cs 56 Ba
£H

8? Fr||88 Ra

HEEERRE(2023/08/29)



H 718 S S M EE K

IS5 (RSP BHERET? ™ Yo

e o ~- 1l Xe-129:
ME | 5940 0184 128.90478
Lz | NA: 26.401%

1614x107 0.187
80249 0.971 i BUYISOTOPE.COM

6.58 2634




EmPRFESMHETRZIZEZRT=

Wbt fd #- = - - cw - == 2 B
L2 (1-131) (Cs-134 + Cs-137)
55 b /o T 50 b /2T
(55 Bg/kg) (50 Bg/kg)
55 B s/ 7 50 B s/ 7
(55 Bg/kg) (50 Bag/kg)

100 £ /=7 10 B s/ 7
(100 Bg/kq) (10 Bg/kg)
100 B m/=a 7 100 B so/= 7
(100 Bqg/kQ) (100 Bg/kg)
et | NMEEERAR OJBEAREZSRYEFNTRE - BRI NERE ZITE

1) RRERSFEKERRAZERERRI( : &1 %15 - RERBANREX) - BL
EXKEHEREBRZNEER "HttBm, ZIRE ; B85 - /\REZ - #
R FFRSLEREASEREERNEE - DEERER "BEitE
mn i ZPRE -

2) READBAREZRGECPERRZER)ER "R B8R K, ZRE -

BERAE / EmPRFES NS5 REFFERE



H,,12.43%
AABERE% | 60000 Ba/L
— R E A BEZEREEKAZZ - 10000 Bg/L
tml-'@,ﬁﬁ/ﬂ (Bq/L)
HABUN R - 1855 — ZBMAI 2B KT

ATELRHE - BRERESR 1500 Bo/L
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K2 RIEEETF PN 2.9 TBq
Y —— BRKIZ+F R IEE T F B 85 TBq
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Dual-energy X-ray absorptiometry

DXA (DEXA) Scan
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Medical Procedures Using Tc-99m

Tumour imaging, 2%
Renal, 3% _

Thyroid/
Parathyroid, 3%

Respiratory, 4%

Liver/Hepatobiliary,
7%

Bone scans, 17%

Other, 4%

Cardiovascular, 60%

6
VIB

24 Cr
g
3 6"
4:'3(1'
1.66 51996
Chremium

42 Mo

#H nx
4" 6
5s 4d"
216 95.95
Melybdenum

74 W
i x
4 6°
6s af"sd'
236 18384
Tungston

106 Sg
w o

75" 51" ed’
(269)

Seaborgium

7
viB

25 Mn
& o
247"
45" ad”
155 54938
Manganese

43 Te
&= v
a7
Bs 4d"
150 (28)

Technetivm

75 Re
B’ sn-
a*7
&s 41" 54"
180 186.207
Rhanlam

107 Bh
8 sz

7¢" 51" 6d”
(270)

Bohrium

44 Ru
£ 21
3“4
Ss 4d”
220 10107
Ruthenium

Osmium

108 Hs

82 mn

7" 5" ga”
(269)

Hassium

Data Source: IMV 2007 Nuclear Medicine Market Summary Report
October 2007, SECOR Analysis




Bull's-eye

Stress

Delayed

Bull's-eye

Delayed







ByCFEfEimE







\FFEfIE TS




n

Shom fods Sdces

Asterior

ey

Vertical Long &es Skes
Asterior

Henzontad Long Ads Sices

b



A
D
G
J
M



1F F figs #i 17 1 3%

< B ;

BN
N




Fused PET/MRI

Time-of-flight MR angiography
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