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EXRE

The purpose of this project is to improve the domestic nuclear
medicine imaging technology, establish an image quality assurance
certification system and international talent exchange programs.
Furthermore, improve the quality of nuclear medical imaging in order to
help promote the market development of nuclear medicine by the Institute
of Nuclear Energy Research (INER). In this fiscal year, the following tasks
have been completed: (1) To establish an image quality assurance
procedure for nuclear medicine instruments, to pass the medical
laboratory certification of nuclear medicine imaging technology, and to

ensure the accuracy of patients' nuclear medicine images ; (2) To assist

the verification of the new imaging analytic software developed by the
INER. We carried out a retrospective image analytic study of cerebral

neurological diseases and will issue a research report ; (3) To host an

international conference regarding nuclear medicine / medical materials.
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PR GFEATRE AR L F IR E RGP R R R
GEEREEIREFREIE AT B RPET FRER
R AP ot ep B L B B RRE R T o
1. Fadn sk 48 48 (RSD Striatal Phantom)§ 2% = 5% 5 T 71| & f& :
(1) @ * "G R EMAe™ B 6977 > 3 fAF B R R B Y
KRB BERF R H S HE R F gt B L+ R (caudate)
3:1 = 442 (caudate) 4:1 - & il hk % (putamen)#R 5 2:1 o M-
Bl 4F A bR R R R ER 4 B d GENM/CT 870 CZTWB 12 %
SIEMENS Symbia 1611 # [~ H sk 3 %7k & %1% %2> GE NM/CT 870
CZT WB i * T {73 & % i%(Parallel hole collimator) » SIEMENS
Symbia 1611 # * % 2;# ¥ ix(Fan-Beam collimator) » 48 8% ikl
FPRETBAE0 612 18 | o fight o
BRSSP A ERFACFENRE S+ R PTe % 5 140
keV » 4735 & 5 £10% » I # B~ 4 B 3 45 #5-5" (step and shoot
scan mode)i- ¥ "EPF 4 i 3607 0 B 3@ I - B
(projection) » — B F TR E 20 ) 0 £ 5 120 B F - B iE
Wk 5 128x128 0 & B A ZE 5 3.95%x3.95x3.95 mm?® - Fiifié *
Butterworth filter i& = g & & $ 8% (filter back projection, FBP) £ .-
filter $ * en# )k 47 5 (cut-off frequency)&_0.35 cycle/cm » ¢ f# &
#ic(power order) = 10 i * — pf 3k < ;x (first-order Chang's method)
BFEF FRERDE 0 BRRD GEc(u)i 0.12/cm o gtk s Bl

i A ik B(Filter)chig 2 » A w % & * Metz Filter ¢h
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Tk F B2 % (FBP MZ) ~ Butterworth filter erjg it & 3827 (FBP
BW) -~ 12 2 Butterworth filter endp i g2 ik £ 222 (IRBW) » 35 41 &
AR P B e kb ek 3 M 8 (standard uptake ratio, SUR) »

Tt g Hodp o

PiRes B (k) - FF wENE
Ol S BT el

AB74+7ERMEF% SURWEAT FRFRFEEERGO ] FF -6
P PENL2 D PESLB ) BE) s fE A IR MR R B AR BE PV o
B.Fl 8 &_i¢ * & ik 542 ¥ E * Butterworth filter jg it % (FBP

SUR =

BW) > w7 FRM Y > 27 BB SUR «hL B >
Tt i o fp it €222 pPF(IRAC BW) > SUR .2 4 ¢ %
C.Bl O E " A AWk E i’ b PR B SUR Ap B 20 2o
GE - Siemens = 5 R B il B Ezi2 3 B R pH o
D.Rl 10 E_p A4 47 2@ st ¥MTc » o] Frig 97 b R &
ERE: R T AIO S R E  F- T R/ S I SR ER S L
AR EY A R R EEER S GE B H I G
Siemens 7 SUR w3z & » H SRk hficde i 1977 o
(2) PR R B AR 39T 0 - R R FAIBLREX
w ot i SUR E vt 8 £ B (Siemens Symbia 1611 4= 1140) - 4
s E R B ant B 5 24 B (caudate)E i 4L 4 Ren
ke ¥%(putamen) 5= 3:1> = ¥z (putamen) = 2:1- #r5 & iz &
PR ERiE R E L EF AR BRI R R =
PERFEL A8 0618/ BILEid S8 %EE )

11



EILR SR R AR AR BRI B R B e
% 2 BT o

2. = % *ULiE K A8 (Bar Phantom)§ 2% 0 4505 BRI A % 2 6.35mm; B
% 5 4.77mm; C % 2 3.97mm; D % 5 3.18mm & * Co-57 L &
Bk oo EE B0 e BEES0c F 10000 kets 0 A E gz o R E
GE Discovery NM/CT 670 ~ GE Discovery NM/CT 870 CZT WB -~
r2 %2 SIEMENS Symbia 1611 » & #-8 jp| 41 % e g2 e if? e B2 =
Contrast ~ Signal-to-noise ratio(SNR) ~ Contrast-to-noise ratio(CNR)
Sy o A iE AT £ 30 T MR R 7 AT AR R

B0 4o 12 2 o

(=) %A ¥ G MRl FE 2

A o R Rl b S ® % 20mCi 2 P Te-ECD - j1 s
18 30 SR APTh AP RIDR T F T EEZE 0 R E 5 Seimens
Symbia Efie & %7358 & & > FijcferL i 128X128 - fFep 1 e &
L4360 R (180 R HEE )+ JRB- HF & & BH IR 254>
& * Filter Back-projection(FBP)#: i & 2=+ » ¥ * Chang's method i&
FkF RRERD -

w4 BB L 10 B PRt A B *#7}]%% v & G0 R YA BRE
TEHFCEZBMEE S 10 o iz - B 10 top RGE T
TR A 45 hB A5 3R 4 Bk j\r%ﬁ%%ﬁfﬁw ALE SR N R
Easy z-score imaging system (eZIS)#c#8 ~ 472 % » H & A KA F Ko
S-S i ETE

(1) iHRFLELRFREF/FHEMANE L=
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109 & 11 # 20 p *t 4 A H VRF PRIRAL R ¥ = €k F EyE 2020
International Forum of Advanced Nuclear Medicine & 50th Anniversary
of Nuclear Medicine, TVGH | R%# 3t ¢ » A58 £ ) 120 4 2
boo AP EHUEFREE AR R RS LR F RSP F
B EATTRN R EFgs BT RFHATE 2 PR R 1 B~
TENBEANNEFRES PRFA A BFRERARAE S NFEZR
AT F 2 B ARE 0 SRATA hoB] 1315 4m (% § 2 R 3) o
AZFEFEFNIEMFERTHY R R R HRERRLF
HANERE O RERPFEFZRE R M THEE LR FTHELE

R REARARPFR B2 % 3 o
1. 51

Er L % % Dr. Ryan Yudistiro k p & R %24 if e7 MRCCC
Siloam Hospitals Semanggi % # £+ % F* > »* B F 5 & L g % i
g4 ngm 1295 Dr. Ryan Yudistiro /# s 4-4& 3| £ P v (53 13
ﬁ‘*ﬁff}‘;—z’ SrrL B G PRk g B RS o B R #Pﬁ 42 k3t 1965
# 3% > Bandung Atomic Ceter /i 3 F Jighp > % 1967 & % - B %
F#0# & Bandung Reator - 1971 & % - @ & &% ¥ & FJRI
# P & § th o0 Hasan Sadikin Hospital - 1976 # = = {7 3 & ¢ (The
Indonesian Society of Nuclear Medicine & Biology) » # 1989 # %
% % The Indonesian Society of Nuclear Medicine - I # 1992 & »t
A E AR S EL S ENRERF P P AREG 40
€4ig ® 5 & PET/CT > 13 5 SPECT 4 SPECT/CT « % § ¥ f#
7 45 i (0% i eid) ~ st EEF 30 =~ % F FATEF 50 = o
PFPIREF 13 o d W RERE T ORE I FREREFD
LRREY S0 I S 2o RURI RS AE R i PEY S
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BO181 Jn T RO R A 0 B g 17 4 Lo (palliative
treatment); > % & 1+ ¥ 4 # fo 13- metaiodobenzylguanidine (MIBG)
e R A 59 fm Pz Bz (neuroblastoma) s * > 1% P-32 patch 5 R
Keloid/scar tissue %57 & {2 {7 o

fr R 4% F 4R B F E4 2 7obatan(BADAN TENAGA
NUKLIR NASIONAL)2 7 2 B 754 » B4z 35 f 4 27 ¢
p o f TIRF m#?%e%a‘nﬁﬁtzz»w BAnie (TR ATEF T BB
4 Tc-99m HYNIC PSMA -~ Lu-177 PSMA-617 ~ Lu-177 DOTA-
TATE -~ 1-131 Rituximab ~ Lu-177 DOTA-Nimotuzumab ~ Lu-177
DOTA-Transtuzumab # & o & & 927~ $ 2 s a7 % (peptide
receptor radionuclide therapy)fe= 71| HJTU}% TIEFUR e b AR e B8
7% (PSMA radioligand therapy) % & fetr R e § 5 4 o 22 @
fi«yfifﬁfr#gfﬁéé ARG EZRY RO FEAKRL G

i7].;] \L/nmﬁ"—‘"l'%gl,ﬁpﬁ’ j?‘ifi’]ﬂﬁo

§E B 4 Hong-Jae Lee § £ - & i Wb F s itimir 5 € &
£ » JRF%*t Seoul National University Hospital (SNH): *z 4 i# ¢
< FERPFF § A4 1960 £ o 55 R F s T F g 0
1977 £ 2 = >ragg A v 5+ 7 4 "ﬁﬁiﬁfﬁ;”ﬁ 1 +178 4>
*ﬁ 113 '3k 2 % F 4 e0F I - Seoul National University Hospital

BERRET Y us EES G PFFOFR D] 2018 £ 1 g
B1F 300 5 1% F B fHF 7~ 600 Zowifr ~ 240 st LR R R
Eﬂ;o%’igﬁﬂ % 1+ 3 200 > dual gammacameras~50 ~ SPECT/CT ~
160 ~ PET/CT ~ 4 2 PET/MRI ~ 36 & medical cyclotrons (10 5
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BEED) PUEAEANI0OBLFEFRERRET BT
2P 90%4 # F-18 FDG -

2017 EE RZ AT EH T & 5K GMP 5 4
A B> #r 2 medical cyclotrons &> 7 12 & > #1724 S &R
ix? cGMP &4 4 AHBF =& 7 & {3739 “TUPERLES
Z & p ARt o P v s ix KFDA (the Korean Food and Drug
Administration) ¥ ¥ et + L Er* i B &3 F-18 FDG ~ F-18
FLT ~ F-18 FPCIT ~ F-18 Fluorobetaben ~ F-18 Flutemetamol ~
18 Florapronol~F-18 FDOPA~F-18 FES~F-18 NaF ~N-13 Ammonia-
£ %5 Yifdisf #4 7 Ra-223 -~ Lu-177 Oxodotreotide - & % ¢ &

2

FR.7% ¢ Seoul National University Hospital % 2011 # /= ¥ #
H ¢

W E(E T IR EAE B0 AL 3 B (L) B B S
FALYE BP0 LAEEARP RS o7 AR
Lt B o
%_‘

3. ,J,LE]

—:]> B~ % % Dr. Chanisa Chotipanich, PR7%>t & % Chulabhorn
Hospital - 5 3 B2 3 21 #F 2 chF Be > 5 B RBARF 1 4
¥ FPw o z@z{ f= National Cyclotron and PET Centre(NCPC)
1 By PFfoFre w53 38570 295 53

?5}"‘ ® E 7 i *gseig E(cyclotron) » ¢ 4 Chulabhorn hospital

FIIU;‘I_TEEO

Wattanosot hospital ~ Siriraj hospital ~ Chiangmai hospital -
Chulalongkorn University - 3 & R3% &4 F &5 - - RS sy
¥o- Wi 2R o P FU A& SPECT o SPECT/CT § 36 & »
11 - PET/CT(8 ¢ &8 # 3 cijd ~3HAH:23Ha > ¢
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= )1 S PET/IMR &e§ # 4 Bp % b e ¥ it 4 4
Bt ST EEEF D bt it B EF 18 o gt BEHR 9 o

Dr. Chanisa Chotipanich % 7= #1 NCPC & *gleig # w f § 3
i+ F-18FDG &4 it g > 72017 & =R H %5 = 1699 % »
p e %51‘% 1569- #2018 & &R H s %51‘% 1667 £ > p = %31‘?2 1297-
72019 & R H B %51‘% 1641 £ » p e %51‘% 1685 % » 7 A
H i FH;@F -18FDG 0 £ & @ 2RI + ¥ & ¥ /£.2019 £ 3052>
H{ 47| 5063 % L F 65.80% 0 A7 4 FL S RAT HL
Bip EFFE ot ?t s wE NCPC P wig S E KAl F ZH g
F FEAZ 0 % 2007 & ¥ % = F-18 FDG -~ F-18 FDOPA,; 2009 #
C-11 Choline; 2013 # C-11Erlotinib; 2017 # C-11PIB~F-18 THK-
5351 ~ F-18 FLT ~ Ga-68 PSMA-11 ~ Ga-68 DOTATATE; 2018 & F-
18 PSMA-1007 ~ Lu-177 DOTATATE ~ Lu-177 PSMA-617; 2019 #
F-18 NeuraCeq~F-18 PI-2620~F-18 NaF~O-15 water~F-18 FMISO~
Ac-225 PSMA-617; 2020 # F-18 FES ~ Ga-68 FAPI - #7 11
Chulabhorn hospital *% 7+ i ehit + #hds fe & >« 7 103k B
Feoohfete s ~ %R L " RBH ks T RARE
E N ;ﬁ‘ BT F?%ﬁfé,rl%‘ PR F% 0 4 1-131~ 1-131 MIBG ~
Ra-223~Y-90~SM-153~S5r-89~Lu-177 PSMAG617 ~ Lu-177 Dotate ~
Ac-225 PSNA 617 enfzid= % o

3 B S F 3 (TAiFDA) & 2011 & 4130 1 F b it 242~ %
Friz GMP suendg i~ 2 iv aifeag @ w A 23 IR K
bt & 5 F B & GMP R 4e 0 2 PIC/S dga o g A kA3

16



R FUENPEER 3 FI5 ¥ EACE EoREiy RS STt
(R I AN
4, = &

= & % % % Dr. Ming Chi Shih » JRF33t% & B0 F iR R < &
(Federal University of Sao Paulo, Sao Paulo) » » B ¥ i%- & < 5 ¥
fgj%}% “ & 2 H7F 450 F % F #4130 ¢ PET/CT~5 » PET/MR~
939 5 SPECT ~13 ~ SPECT/CT > 142 100 B 2 f&inf 5 & o %
TF 2R+ FRE > & SPECT £45 7 73l i GMP i cha
#OIPEN 5 &2 24 o 22 ¥ 11 dg &« Cold Kits 3 Sestamibi~
DMSA ~ DTPA ~ Phytate ~ MDP ~ Dextran ~ ECD ~ Sncl ~ MAA -
Phosphate - RPH & # 4 1% ?5 Zieoo P > & i®7 Sestamibi
DMSA -~ DTPA - Phytate ~ MDP ~ TRODAT-1 ~ Octreotide -

%ﬁ“i%ﬁ%% o & B8 1SO 9002 R #:8 {7 % o iJ2 » ¥ 2
ARG 2R ER P pl Flas £ L RIAZE 2309 ¢ &
Jf‘f o |PEN =+ # g2 %) 640 TBq 7 18F ~ Ga-67 ~ 1-123 ~ 1-131 -~ -
Mo0-99/Tc-99m ~ Sm-153 ~ S-35 ~ §= Cr-51 i* & #» » &_2006 & 42 >
TR St Ao o AT 67“1}'{}7;]-— B 4P A~ ap d
Flb R 0 BB S e i R T TR A E'*?Jf*’c%%%ié_
TFE o RERPEAS > S AIH R A Sl E t % S M e 0w 5142
¥ &%ﬁf*@#m«% HiE2 @ g B T Eod ek L kb ok
PTG B AN~ o $PY R SRR £ i i E Y
HE RE S DRI FERES > PRI R oA REER
s e o

5. &M
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R % £ Dr. Peter Lin Z 2 {4 7 ¥ Fe(Liverpool Hospital),
South Western Sydney Local Health Distric(SWSLHD)+* %5 B
BORIRFE A o B IPF FlaplE > 1813 & > SR E % D
%5 = o H 2% = Molecular Science and Cyclotron Facility ( MSCF)
AEEEREPFEF L RELRNVEE Flr o
el if F F= MSCF L5800 % Z 44 1 5 (TGA: Therapeutic
Goods Administration ) ¥ g Sgteid B~ 3 R G 0 L8 4 &
AR A foinf hPET st B g it Fov #5164
MeV it *g4cig B » & 4 gncdti+{: % ¢ 4% Flourine-18 (F-18) »
Carbon-11 (C-11) {45 68 (Ga-68) P # £ F # 4 2 & P %
A Tl Vi EF M k4 A 4y 64 (Cu-64) & 124 (1-124)>

!q.‘_

4286 (Y-86) 442 89 (Zr-89) » B hs4BX & § - 5w ¥t
B R E{ M E S fois PR A kR 5 Ltk
FrplAT o

P RBAUFEP AT B o REBHRBAPFAE KR P
w2 %% PET/MR ~ LINAC/MR ~ MRI/CT Angio Lab = = #+ $t eh
B A H e KN E RAARES P2 JE PET Fh &k
(Explorer PET) » # 14 #-30 5L % 57 & 1€ 22(kcps/MBQ) #% % I
150(keps/MBU)» i& 1 B % B 1 5 Hhd i o MO E o 4 o
1Ry 2 phdp 7 v b g SEEIE 200 B0 7 L3 B
TmSv s & M 3] 0.03mSv > iE B i R E B F0 45 SR E

\TP"

TR FH

L

-

LA ILHT R PP FETRR PR AR
FENEG LR PR R b - S R S

)

ETINS
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(Theranostics) - &4 PSMA(prostate specific membrane antigen) =
FPREL R E 5 A RPRATER PSMA 2 £ 5 R T 7 K35
Fulp o P2 ek de  PSMA e ie 2 %72 5% A2 R34 B > 2015 #
* @H’”fﬁ ghiEE R TEALFBIE Y PSMA-617 %3%
Ga-68 s 2 ¥ B Hm Lu-177 ko E M A B0 > 24k
e BT AT LU-177 PMSA-BLT j5f i 0 s ¥ 3 F1 9 B g
1 FL Rk (prostate specific antigen; PSA) & j£_38 ng/mL "3 = 4.6
ng/mL - &+ 2 RR s 3 7 Ao 0 M PSA 2 & i
% & (PSA does mean low tumor burden) » € 3% % PSMA ik &,
BN AITSEERS Ga-68 PSMA g B Avis R o
7 0 BEZR LU-177PMSA JoR P iR A iE £ W FDA f2iat 3
WL R AR FT Y CHN AP ES LR % I

M 7| ’9»"]{}%[}% A (metastatic hormone refractory prostate cancer)

M-

iR 5Bk 0 @ 7 PSMA i & 3 inf 1 K g (T Ol ¥R v
Sl g d R A BROBIAE B ET BT R TR R A
RHGERF ERRELERP L R Ap A TRAE ST
Peptide Receptor Radionuclide Therapy(PRRT) #¢ 5 p & &%
e A G FIRE B R PRI e B 2016 E £
B & & F &5 H 325 (FDA) Y 4 2 it # 4 NETSPOT™ (Ga-68

4

DOTATATE ) » ¢ 2 8 d ;2 & Advanced Accelerator Applications

SA2PEE A %- BfAaL D Ga-68 His®EH > A gp o

ey ;?5 A kit 7 Ga-68 DOTATATEPET/ICT ¥ & » M ip A

T & BB LR 0 Ga-68 DOTATATE -£_ octreotide (somatostatin
it

analog)z. 72 47> ¢ & & T4 5 p 4 i ¥6 % (neuroendocrine tumor)
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# % % = 7| somatotatin receptors (SSTRs type 2) > £ F[* #7&2%&
2. Ga-68 i {7 PET i %r > & 7 P 2R VAR - i 3
f &7 Lu-177-DOTATATE ;5% » Lu-177 DOTATATE 5 % 4 S5 p
s G ¢ § Wend = 8 TRk F 5 (multi-centered trial) 3 £

AFTE R ﬁé%ﬁ £ 3¢ 2E(New England Journal of Medicine) » ## 7% %
¥+ 440 5 K (peptide receptor radionuclide therapy; PRRT) 4%+ % i
(mid-gut) 2 P&LERA S P) 2 B ISR gtk AR g 4 0 BBy 4 BT o
# % Lu-177-DOTATATE (Lutathera) =ifgk fe vt ¥Hp6 (@ * 2&
2zt g B £ o0 Octreotide » 60mg, LAR) 3 { % Fehd B 55
PR e ) 1
A e Lu-177-

34

$ #2 ¥ (28% vs 15%) » 39%s; 4 ’-’,E;‘Z%‘J'r%ﬂj’ﬁ S
23%4 ¥ > AT MIEcE 55 B

35

DOTATATE ;5 /& 42 1 }34%5% = SPECT chz £ A 45 > 3+ 5 15
B e B R o P T A TR R R AT - s R B R B
TR R A 3R 2 BB LKHES R D v s 2K ¥ R
g Thip B M Toah 2 Mgl 2 SRR TRA L S RIIEY BT
R TR E T R RAIGE PN M3 R oA m A REY I
R FEAMA P AKPFEIHES fRRARER

ok AM BB A F R & P F A S PR F (Nuclear
theranostics) #-#>w2-%¥ £ & &£ 4 o

6. 2 ¥

£ WA~ 4 Mai Lin & 2 1 7> % 4 Y M.D. Anderson Cancer

Center ik *g4cid BP W FR%THCEFAT R > LB A Z ERAL
FEHFROEIER O HELAL T PR EREE AT E
A3 TRsF & * chiffe §0e 8 = CMC (Chemistry Manufacturing and
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Control) # 3 £ # 2cif * FPWHF e > 12 FRprflg e
(cGMP) 4= > &3 ﬂ}ffé@.&,{n o g th PR T b B TR SRR 4

-

% (Guidelines for the Clinical Evaluation of Radiopharmaceutical Drugs)
AT A e ?ﬂ%ﬁ’%”mﬁw”ﬁ&ﬁﬁ;ﬁ%”%#
(nuclear pharmacy)*t 2018 & 9 * &% R %35 ¥ 1% F% B AoBh R

I Fdp e o st E S o Wl o £ A7 e K A % (Compounding and
Repackaging of Radiopharmaceuticals by State-Licensed Nuclear

Pharmacies, Federal Facilities, and Certain OtherEntities) » ¥ ¥ # % &
% 1 (USP General Chapter) 823 7= 37§ % =ik 2 @it 24 (CGMP) 4p
Mg et L BRI AP P x G R o
MD Anderson Cancer Center =% *z 4ei% 2 §_GE PETtrace 860 »

3 C-11 #e -F-18 = ((F ion fr F2gas)~0-15 = ; 744 £= (Solid target) -
F I BT R 2 SR ] v B AREF ~ 1 st
PEMAR L2 REY P EEEE 1R BB EEF L

S AEA R ESEBEG - P RT R ETRERY 2Py DER
3 C-11Choline ~ N-13NH3 ~ F-18 NaF ~ F-18 FDG ~ C-11 PBR28 ~ F-
18 IPQA~F-18FTT ~ F-18 THK5351 ~ F-18 FAZA ~ Ga-68 DOTATOC ~
F-18 FLT -~ F-18 Fluoroacetate ~ Cu-64 CuCl? - Ga-68 GaCls - Ga-68
DOTATATE ~ Ga-68 PSMA-11 - F-18 AraG - ¢+ *t» 24 A ¥ sk %44
Cu-67 ~ Lu-177 ~ Y-90 % -
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FrARFRERS

2P FFERBLAGE TG B

B AT TAF A1 08 > FIRED At gL 4 » P FR L
IR T A Ll 2 AR ERTY * A e-f A
ek 3 AP ERRPEAR T 5 BRI &FF =L K (Plan-Do-
Check-Act, PDCA) » ¢ ¥k & itz 1 (R3] {7~ AP i
BREFER S UEET AR R E S > DA 1R F
FoFAARFASATEL PP R GET WD G FIHE o BT
PR R TR RS T S0 e A g R AR E A
§ﬁ4§§%%i%%%’Eﬁ?“¢f{“%¢ﬁiﬁ%%*

d 3 TAF & 58 % e A

A P

--\\

B R - L EE R
(Management requirements) » &84 ¥ 1 *ﬁ%%ﬁﬁﬁﬁ’ﬁ {2
SRl PFRT L ARLEFT R R B RRE
FPF AR aDETEE v U TR APFR L 2RRLD A

LEE B R fr o £ o AR FR G & A HEESR
BRI R IR RN anEs 0 0 R R R SR
BEBLR G PEFE FRFEERT UL AT 1
PERELR IR R ERFFNEEFAERY o FI T
AR %fﬁ%%éfﬁv}(i&ﬁﬂ ot B R IEI Y Bng g

¥

FRANEE e EEH YR R ANER A B b4
DIREFT BER  F EP ~ TRARR o ARR R RS s R & s
AP ST RFEZEARRA -BEA B 22 F L TP R
Fo 3R LR KRB AT chrh RN ok A R KR
h PO i FEARRE D BTN FEE LAY B RFEY

T
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FHERLERY Pene RPRFEE TAF P IEP 2 5V AT w3
A F kS LA 3@\%6&%@;& CFERE FH P FR ST R
TE kSt B et o AIRE IR ;ﬁzﬁvﬁ P AL affgﬁ'
GPRIZZ2. TP > mauEiR o A em o p A o
, = %@ § PR o (Technical requirements) » 7iz 3% A e v
AP TAF RPATEA I RS AL LD f05 P dofe i
FATE A BT o SURIEm & (Competency) » H_F o & F L £ o
%%’ﬁ%E@ﬁlmﬁﬂﬁﬁﬁ%§§%ﬁﬁ?§@u£%%%
BOF & ORI LGP - T FRORBE 50 0 AR Fe fops 4
iiﬁ?ﬁ%iéﬁt’%4 FRA R EF L aunAE M2 ERXA R
BT FE [ E P TSP EIRATARL F R PTR KDL

-~ AP FRREY FRALT ARG A4
®

Ny FEF DR T RAS & O R Y I L Rt 5
B HNTRA B AV S TR £ APy FRFPARSCFEREY
Pigd BARGIEEZ FIERZRE D ATEY 2 EPAR N
AR FoiRB il AR 0 R e T RS R PR FERL
EFH PRGN e Tml ) 8 -Tmin, T2k
TR (1) RS RA LR (2 AR TNE =
2B BB Q) BER ST TR TR Q) %

5 (5) ®FEEE R BEEIRIEZER o o AINEE TAF 4B R

\\\

o
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BHEBARA BT AW ITE A R A4 BR AR RN A

SBT3 R A T2 R

BEFEPE GNP E T AT PRI SRR TR
o et s) s E ~ e s T E SR P R PR
AL EE S E PRI PR RE FT R ARRRA

SRS I A SR A R 3 3 RS R R

WM B & AP FIRT SR EEALR
(C)BRREEFEET kL BBEELEERS E(SUR)

d Bl 4B S#FM GE RE &F gk £ B2 (FBP)? & *

i ok (Metz Filter) » &8 §_4id g & (Butterworth Filter) » 2 SUR 7
#Ho g J’Kﬁnﬁ*“ Siemens & B> H m FIRZAGE# * T {731 %8 Rt
BBk B FAagm L Siemens @ * e e R Kk Tk IR
hrd @ % dp B F ek (IR)FE > v ougg 2 H SUR et v 11T 5
VRE RIBT ;N ERFOEAFERRY ok dop ATy
PR L PR FET R 0 d B 6 ¢ T arig o 0 /) PEF
18 /] pF > W RF R EM O SURBKER ™ 2 < > 3 ARMW RE i
T_o
(=) #3 Kes

d B8 W - fui o 253 k0 SPECT R g £ Bhan L
R SAFE RoEimt RIS H s AP el ab
B F RSB 18 o pEiS ﬂ SUR #ici Ap B 1+ " 3 76.9% > % 77
BAET RT ACHEITEE BN RE SRR o st

o

AR

R A T (R R R AR G T
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(=) wEfEITR
d Bl " VEMI%RY TR "EFIREITRAAR (KAT®
| D %) ¥+t & (Contrast) ~ 2 f2+t (SNR) ~ $f+¢ uk Ft (CNR)325 ™
5 endg % m NM8B70 iz & ik B 7] 5 #_& #7590 CZT detector technology
P R MORARB B AB T ART HE GRS
BILH W F 54F o
(z) RIFFFRINE & 1 ol
AR IR AR BT F A GERP TR
A

®Loiemty i Z-Scores 1 32 BREL DT EHIB NG A
K% o w B pE MRIF AP & ® BTk F A 5 0T N
Bkl B Vv p B e a3k Sn M R (hypoperfusion) £
F_i 7% ¥ % (hyperperfusion) e
TP R A R A G BB TRA R F LT
AEREENATF AATRFEE A S HE L BRI
BRAEH TR T EEVRD D E B kS AR REOFEE
A E G E AR TR (IRt SEN = eI A LR e 8/
e S L Er TR TR Sy T
4%“3}ﬁ%mﬂﬁﬁiﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁ%’%ﬁ
FEBWRLRES Lot R R S FREF P
?Ta’ Foavi B ehin £ L HE 0 & LR THET 1 R
ElEra o LR 2 A AR GG 485 RUN

\
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ANALYSIS # i {8 > 5 ¥ 1135 ~ 1730 2 Blendedt > L2 B2
Bl2 53 7 S5cni=l > #FZ 7 U it o

B B & R R ﬁéﬁﬁ RE G AR GRS
Reporter(testing)#* st #& /2 # it » 34 {7 ExporttoWord # ic & ¢ 1R %

voword ¥ i 0 7 R AT g R Rl B A iy e R

FMFREFMAY - O RF oA BEFTERE 2T

fz‘r:f};’a,g,\ﬁ?id’.@\f&&:\,]iaj,?,;‘;El’q“:’l‘i_Dcom;énbvg)\ T
R BTN - BRETUR R R R H A7

he oo 4 NEXT fedat # it ’vﬁféﬂiﬁﬁ‘%ﬁé‘z“ﬁé‘éﬁﬁﬁ%ﬁ

&
e tho Wk img P AN 0 AR G oW (S0 o A

MLERTRES S NI IR TR A R R el e B
PgA T EF AR JI TR B0 A RS RS LA T
TR L v R TRk g R WL TEA o A Rdoa i G

TRZLER A AR ETHEE RETRE S LR o

PoF e S E T R T et AUk o TR R
o s ARDROITHE o
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ECAMHRREERFRFIFHIMAE
GEEELAPFRRL ITAR S EPRL APFRERD
@t BRREATRBRIAT A WT R B L2 AP F L
Kt i FIARP B dlz pcl Ap e L3 53R
22 AT WA RE A ST Mot h R £ B ey A
E& L ERHD R AT B AP A KR LR 2 e

2
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 FERmI_SFEi 4 & £(TAF-CNLA-R02)

[EEN

® LR EY 7 LT & £(TAF-CNLA-RO3)

£ ip) s & 22 £ i s g § (TAF-CNLA-R04)

fv 4 3% 5 & £ (TAF-CNLA-RO05)

% B E R FE R 2 52 K (TAF-CNLA-RO06)

1 & 7+ % (TAF-AR-10)

FEAE 275 FE X e & H 7L § (TAF-CNLA-T15)
McKhann, G. M., et al. (2011). The diagnosis of dementia due to

© N o g bk~ w D

Alzheimer's disease: recommendations from the National Institute on
Aging-Alzheimer's Association workgroups on diagnostic guidelines
for Alzheimer's disease. Alzheimer's & dementia, 7(3), 263-269

9. Gispert, J., etal. (2003). Influence of the normalization template on the
outcome of statistical parametric mapping of PET scans. Neuroimage,
19(3), 601-612

10.Koenraad Van Laere, Michel Koole., et al. (2001). Transfer of normal
9MTc-ECD brain SPET databases between different gamma cameras.
Eur J Nucl Med, 28:435-449

11.Ruben Ter-Antonyan, Ronald J. Jaszczak., et al. (2009).Combination
of Converging Collimators for High-Sensitivity Brain SPECT. J Nucl
Med, 50:1548-1556

12.Johannes Zeintl, Alexander Hans Vija.,et al. (2010).Quantitative
Accuracy of Clinical ®™T¢ SPECT/CT Using Ordered-Subset
Expectation Maximization with 3-Dimensional Resolution Recovery,
Attenuation, and Scatter Correction. J Nucl Med, 51:921-928

13.Mana Akamatsu, Yasuo Yamashita,et al.,(2014). Influences of
reconstruction and attenuation correction in brain SPECT images
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obtained by the hybrid SPECT/CT device:evaluation with a 3-
dimensional brain phantom. Asia Oceania J Nucl Med Biol., 2(1):24-
29

14.R. Accorsi.(2008) Brain Single-Photon Emission CT Physics
Principles. AJINR Am J Neuroradiol 29:1247-56

15.M. K. Stam, E. E. Verwer, (2018).Performance evaluation of a novel
brain dedicated SPECT system. EINMMI Physics 5:4

16.Steffie M. B. Petersl. et al,(2019) Towards standardization of absolute
SPECT/CT quantification: a multi-center and multivendor phantom
study. EINMMI Physics, 6:29

17.Fumiko Tanaka, et. Al., (2000) Normal patterns on **"Tc-ECD brain
SPECT scans in adults. J Nucl Med, 41:1456-1464

18.J.Strosberg, G.El-Haddad, E. Wolin, A. Hendifar, Phase 3 trial of Lu-
177 Dotatate for midgut neuroendocrine tumors, Strosberg J et. al. N
Engl J med 376;2, January 12, 2017
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MEZEAZRRBESE

Taiwan Accreditation Foundation

REREE

@5

&4 : L3697-200707

g

FRRABR

2% B3
AT E B s =& 201 %

ARARREITRE

% 1 & # : I1SO15189: 2012

iz 18 & % 3697

MRIIEBY © —BFEALFLALA

WA MMM  —BEFAFCACBE-B-—+_FLtAXNEBL
i g B BEA AR

¥k

Z. 5o A%

PERBA—GEALELA LA /

FALIRIE & Aok W o MM & ok 1R RX3IR
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‘4 Main

BHMEER » FEABARAR
Statistically & Expertly

Nuclear Image Analysis

developed by members and coliaborators of
Health Physics Division, Institute of Nuclear Energy
Research {INER), Tanyuan, Taiwan

Test version 1.5

ECD

TRODAT

260 days
remained

Bl 4~ Fo AT or Bl 3 iR g F 1L B L A TR o

4 COM_main

INER-ECD Main

Database
@ Scanner DB |

~, Archive
— folder

Healthy DB

3 Select Images (.dcm / .img) |

Data Process
4 RUN ANALYSIS |

CAD (coming soon) |

ID:

Name: Age: Gender:

1

NM filepath

MR filepath

ID

Name

Age

Gender

Weight

Dose

StudyDate

StudyTime

Acq.Time

Scanner

Tag

m

Remove from list |

Bl 5~ St T 4o

ok G T BHIERAGEIT
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Putamen

Bl 6~ A 467 b O R B0 o R MBS o 3 s b
ot B 5 % plar(caudate) 3:1 0 = 4+ (caudate) 4:1 0 & g

hk 17 (putamen) 3t 5 2:1

2
172 Y & *1X
: 'y
14 A A max
12 "
o 3 . A3X
3 I i  —
Y 08
06 1% | y=0.0054x+ 1.694
rs _’ S
ag. : ; $ ’ 3 2X |y=00037x+ 1112
a,; 3N | y=0.0011x+ 0.4283
T . T .
o 5 10 15 20
Time(hr)
Siemens FBP MZ
3 1
A
18 A = A
16 & 2
14 t
1.2 i_ I B | I— A3X 1K | y=-0.0038x+ 1.7123
5 —f
3 1 ] 2% |y=-0.0031x+ 1.1547
08
* 3N | y=-0.0026x+ 0.5818
06 $ & 3
L4
04 *
02
0 T T T 1
o 5 10 15 20
Time(hr)

F7 2 REREEY -4 RS 53 408 % E5 SUR 4
;ﬁu’%;\:o
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GE FBP BW GE IRACBW

14
12 5 A 4 A * 1
" ¥ A i A - A
1 i *1x 1 A m2x

& 3X

=]
n
>
w o
= =
SUR
2

w

G 06 3 &
A 04 ¢ = hod 3 1% | y=-0.0026x+1.2037
04 2 2 a
' b E 3 0.2 2% | y=-0.0034¢+0.808
02 1% | y=-0.0003x+1.005 0 T T T 1 | 3% | y=-0.0021x+0.505
0 . . . ) 2X | y=0.0001x+0.678 N 2 19 = 20
o 5 10 15 20 |[3x |y=-0.0003x+04147 Time(hr)
Time(hr)
Siemens FBP BW
14
5 o *1x
— - A
= r ) m2X
1 u &
x 08 i s g 43X
3
06 = 1X | y=-0.0027x + 11407
3 * ’
04 2% | y=-0.0024x +0.7987
02 3x | y= 0.0036¢+0.471
o T T T ,
3} s 10 15 20

Time(hr)

B8 72 pRAElf2 L8 -SUR®R* K mildisti2:E* BW g
HEB AA PR B RG22 LB o
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—— Y 1 "
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il = i1 P ' - .
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SRR BE 6/ B B 2512

Siemens MZ 6HR 6051K GE MZ 6HR 5607K

o

B 10~ 5 61 B3 F AU £ ok T G R B R -

Correlation coefficient

P Ohr: R2=0.97252
6hr: R2=0.95517
R Re=f 78912

Results between two different machines with same procedure
are linearly related.

Bl 11~ - B > 3157 o SPECT R B 5 —‘F‘TJ}B [ EERSE 2R
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Bars Phantom Result

Contrast CNR
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HE BIE g DIE
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AR ZEEE 2020 International Forum of Advanced
X Nuclear Medicine & 50th Anniversary of
/ Nuclear Medicine, TVGH

Tesotamiemenmney 2020 B ERAE BATHE SRR B R B3 S0 BF

Date: Nov. 20 (Friday), 2020
Venue: Hall 4, Chih-Teh Building, Taipei Veterans General Hospital, Taipei

Time Topic Speaker Moderator
13:00~
13:10

:g;g~ Opening and Expression/ Group Photo All Attendees

13:20~  Supply/Development of Dr. Ryan Yudistiro Dr. Wen-Sheng Huang
13:50

Registration

Radiopharmaceutical in Indonesia and

MRCCC Siloam Hospitals Semanggi

13:50~  Supply/Development of Hong-Jae Lee M.S. Wen-Yi Chang Ph.D.
14:20 Radiopharmaceutical in Korea and Seoul

National University Hospital

14:20~  Supply/Development of Dr. Chanisa Chi-Wei Chang Ph.D.
14:50  Radiopharmaceutical in Thailandand ~ Chotipanich

Chulabhorn Hospital
14:50~  Supply/Development of Dr. Ming-Chi Shih  Prof. Chyng-Yann Shiue
15:20  Radiopharmaceutical in Brazil
}:§g~ Tea Break
15:30~  Supply/Development of Dr. Peter Lin Dr. Chih-Yung Chang
16:00 Radiopharmaceutical in Australia and

Liverpool Hospital
16:00~  Supply/Development of Mai Lin Ph.D. Prof. Hsin-Ell Wang

16:30 Radiopharmaceutical in USA and

MD Anderson Cancer Center

:gzg~ Panel Discussion (using virtual media) Al speiens AN o deratars

Organizer: Atomic Energy Council, Executive Yuan, Institute of Nuclear Energy Research
Taipei Veterans General Hospital
Co-organizer: The Society of Nuclear Medicine, Taiwan (R.0.C)
Taipei Veterans General Hospital, Depart of Nuclear Medicine

Secretary: Ms. Chia-Jung Chang, ¢cjchangl2@vghtpe.gov.tw,
Tel: 886-2-2875-7301 ext. 597; Fax: 886-2-2871-5849 cg&
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Z 3~ 13 fF A4 4T 0 R GE s 3 5 Bl Siemens 57 SUR #
e il

OHR 6HR 12HR 18HR

MZ 0.9758 0.9759 0.8671 0.9682
FBP BW 0.9891 0.9494 0.9734 0.9775
IRAC BW 0.9984 0.925 0.9469 0.968
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Total counts of phantom

B i)
SYMBIAE 1611 17061K 8173K 2288K
SYMBIAE 1140 12646K 6151K 1748K

OHR ©6HR 18HR
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2525072 RBAEZ FFEPT AR E Contrast ~ CNR ~ SNR s i

it

Bars Phantom Result

Contrast
Al&(6.35mm)
B&(4.77mm)
CE&(3.97mm)
DI&(3.18mm)

CNR
AlR(6.35mm)
B&(4.77mm)
C&(3.97mm)
DI&(3.18mm)

SNR
Al&(6.35mm)
BE&(4.77mm)
CE&(3.97mm)
DI&(3.18mm)

NM670
0.64
0.43
0.30
0.17

NM670
18.25
10.60
7.61
5.64

NM670
1520
8.09
5.39
2.94

NMS70
0.72
0.61
0.51
0.36

NME70
29.02
15.93
7.86
4.46

NME70
15.75
12.42
9.84
6.58
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Siemens(R3)
0.60
0.37
0.24
0.13

Siemens(R3)
11.97
6.75
4.27
2.24

Siemens(R3)
11.97
6.75
4.27
2.24
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R SNH? < p 97 BFg & * &+ &

(Diagnosis) (Diagnosis) (Diagnosis) (Radioisotope)
1C-PIB BE-Flumazenil ®Ga-NOTA-RGD ®4Cu
11C-ABP688 BE-FES ®8Ga-NOTA-MSA 124)
11C-PBR28 18F-NaF %8Ga-NGUL
'C-DASB 1*F-SFB

11C-Verapamil BE-FTHA
1C-PK11195 1BE-FDOPA
1C-Sertraline  8F-FEDAC
1C-KR31173 18E-T807
11C-PBB3 BF-PBR28
11C-Choline 8F-FPEB

R SNH # w P v fe/k ¥ 10 i % 1 F B

(Diagnosis) (Diagnosis)
150-Water BE-FMISO
1C-Flumazenil BE-FLT
11C-Mespiperone BF-Fcholine
11C-Methionine BE-FET
11C-Raclopride %8Ga-DOTA-TOC

1C-Acetate

Ic-co
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