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1.An organic-resin generator for ®Ga-PET 2.An architectural innovation for
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automatic dispensing system
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Highlight Lectures

ONCOLOGY
1 ®E.FDG PET/CT and diagnostic CT for the prediction of histopahologic
treatment response after EGFR-TK1 treatment in patients with resectable TS. Aukema
0P228
NSCLC
2 Radiofrequency Ablation in Lung Cancer: comparison between

OP344  contrast-enhanced CT and PET/CT SHEIIE

The value of Parametric F-18-FDG-PET Images for the Detection of Liver

3 Metastases in Patients with Gastrointestinal Stromal Tumors Under D.J.Apostolopoulos
0P027 . . . . . .
Anti-proliferative and Anti-angiogenic Therapy
4 Role of FDG PET-CT in HTT treatment planning for patients with locally

. . . Maria Picchio
OP154  advanced pancreatic cancer: selection and treatment monitoring

Immunohistochemical Validation of Somatostain-Receptor PET/CT As

OP292 In-Vivo Method For Quantification of Receptor Density On Neuroendocrine Luisa Goetze
Tumors
6 Impact of PET/CT with FDG on the clinical management of patients with .
. D.Volterrani

OP557  ovarian cancer

7 Total *®F-FDOPA Tumor Uptake Reflects Metabolic Endocrine Tumor Activity HB Fiebrich
OP585 in patients with a Carcinoid Tumor

8 Comparison of FDOPA(*®F) and DOTATOC (*®Ga) PET/CT for detection of ileal

OP586  carcinoid tumors AUl
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0OP222

11
OP223

12
PWO031

13
OP470

14
OP101

15
0OP471

16
OP113

17
TP19

18
OP468

19
OP230

20
OP411

21
OP552

OP226

T15

PWO061

OP022

OP103

PWO040

TO3

OP034

Assessment of Tumor Volume in Lung Cancer: PET versus CT based Methods

Impact on treatment using PET/CT for radiotherapy planning

Prospective study on the role of *F-FDG PET/CT on planning of the
radiotherapy with elective nodal irradiation (ENI) for non-small cell lung
cancer

Usefulness of 4D PET/CT imaging in lung lesions with respiratory gated scan

Imaging Assessment of FDG-avid lymphomas. Is Diagnostic CT a necessary
adjunct to PET-CT?

Meta-analysis of progression-free survival upon interim FDG PET results
during first line chemotherapy in Hodgkin’s Disease (HD).

FDG-PET for diagnosing bone marrow involvement in children and
adolescents with Hodgkin’s lymphoma

Metabolic Tumor Volume Assessment by "®F-FDG PET/CT in the Evaluation
of Plasma Cell Mass and Prediction of Outcome in Patients with Multiple
Myeloma

Evaluation of Treatment Response using Whole Body metabolic Tumor
Burden (WBMTB) Estimated by °F-FDG PET/CT Imagings in Paediatric
Lymphoma

Evaluation of Initial 18F-FLT-uptake for Prediction of Survival in Patients with
Aggressive Non-Hodgkin’s Lymphoma (NHL) Undergoing R-CHOP Treatment

Final Results of a Phase I/Il Trial of Fractionated Radioimmunotherapy
(RAIT) with anti-CD22 *°Y Epratuzumab Tetraxetan in Released/Refractory
Non-Hodgkin Lymphoma

Usefulness of **C-Choline PET/CT as a First Diagnostic Procedure in Patients
with Biochemical Relapse and PSA Level Lower than 1.5 ng/mL

Inhibition of Human Prostate Cancer Growed by Targeting Prostate Specific
membrane Antigen (PSMA) using an |-131 Labeled Small molecule Inhibitor

THE BREAST

Assessment of Response after two cycles of neoadjuvant chemotherapy in
Locally Advanced Breast Cancer Using FDG PET/CT

Dedicated Mini
Perspective

PET System for Breast Screening; A Technologyists

Molecular Breast Imaging (MBI) with a high resolution dedicated breast
camera (DBC) in the detection of ductal carcinoma in situ (DCIS) a
correlation with mammography (Mx) and histologic subtype

THE THYROID

Detection of thyroid remnant tissue and lymph node metastases with
iodine-124 in DTC: PET alone vs. fused PET/MR vs. Intgrated PET/CT

68Ga-DOTA-TyrS-Octreotide PET in thyroid cancer patients compared to
'8F_FDG PET and radioiodine Activity

Spontaneous course of disease in pediatric patients with thyroid cancer and
pulmonary metastases after incomplete elimination of the metastases by
high-dose radioiodine therapy: Results of a ten-year-follow-up

THE HEART

How to improve gated-SPECT myocardial perfusion using a high resolution
matrix and scatter correction: preliminary results

XPRESS3 Half-Dose/Half-Time Gated Cardiac SPECT Validation

Impact of attenuation correction in G-SPECT myocardial perfusion Imaging
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CB Christensen

M. Kolodziejczyk

S. Jinnouchi
M.Sami
S.N.F.Rizvi

R.Kluge

R.Fonti

A.Guapta

Ken HerrmannF

D.M.Goldenberg
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A.Ghilardi

G. Cantinho
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OP052

OP120
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0OP122

OP440

OP066

10
OP125

11
OPO055

12
OP054

OP362

OP546

OP133

OP130

Interpretation: results of  the Multicenter ~ SPAG (SPect
Attenuation-correction vs Gated) study

Coronary Microvascular Dysfunction in Hypertrophic Cardiomyopathy is
Related to Contractile Dysfunction Independent from Myocardial Injury: a
PET and CMR study

Effects of Alcohol Septal Ablation on Coronary Microvascular Function and
Mypcadial Energetics in Hypertrophic Obstructive Cardiomyopathy
Incremental Prognostic Value of Myocadial Blood Flow Quantification with
RB-82 Cardiac PET in Patients with Known or Suspeced CAD
Role of SPECT Imaging Over Clinical Data in the Definition of Likelihood of
Coronary Artery Disease in Diabetic Patients
Impact of Inducible ischemia by SPECT Imaging on Cardiac Risk Assessment
in Diabetic Patients: Results of a Prospective, Multicenter Trial
Myocardial perfusion Scintigraphy 2008 in Germany- Results of the 4"
Query-

NEUROLOGY AND PSYQUIATRY
Resting-state brain metabolic connectivity in amnestic MCI-AD converters
and healthy controls. A joint project of the European Alzheimer’s Disease
Consortium (EADC).

Phase 1 trials on florbetaben b-amyloid brain PET in elderly normal
controls-Influence of ethnic group, age, gender, and tracer mass dose

Results of a Multicenters phase 2 Trial to test Florbetaben for b-Amyloid
Brain PET in Alzheimer’s Disease

Fluorine-18 Labeled PET Probes for Imaging of Neurofibrillary Tangles

Correlations between striatal dopamine transporter (DAT) availability and
psychiatric symptoms in movement diseases: A 123I-EP-CIT-Study

Predictive value of '*’I PE21 SPECT DAT Imaging with early signs of
parkinsonism- a prospective study of 288 patients

Cortical hypometabolism in untreated de novo Parkinson’s disease:
comparison of different normalization procedures

ENCDAT-European Database of '231_FP-CIT SPECT Scans of Healthy Subjects:
Final Results

Imaging of Herpes Virus activity in the central nervous system of
schizophrenic patients

Feasibility of ®?Cu-ATSM PET to delineate misery perfusion in patients with
major cerebral arterial occlusive lesions.

11C-AZ11696415: Characterization of a novel PET radioligand for in-vivo
visualization of the mGlu5 receptor in the cynomolgus monkey brain

Synthesis and preliminary biological evaluation of Cc-MP10 and its
region-isomer as potential radioligands for positron emission tomography
imaging of phosphodieasterase-10A in the brain

IMAGE PROCESSING AND INSTRUMENTS

Evaluation of a cumulative SUV-volume histogram method for
parameterizing heterogenous tumor FDG uptake in PET studies

Optimization of Acquisition Time for Ultrafast Parathyroid SPECT Imaging
Using a Solid State CZT Camera

The effect of MR radiofrequency coils on PET quantification in whole-body
PET/MR: Results from a pseudo PET/MR phantom study

Innovative technologies for simultaneous TOF PET/MR

Clinical application of whole-body hybrid PET-MR scanner in oncology

10

S.AJTimmer

S.AJ.Timmer
H.Farhad
L.Evangelista
W.Acampae

O.Lindner

S.Morbelli

Henryk Barthel
Osama Sabri
S.Furumoto

D.Digiuda
Morten Ziebell
V Berti
K. Tatsch
J.Doorduin
Hidehiko Okazawa

J.D.Aandersson

M.Ooms

Floris H.P. van
Velden

J.A.Kennedy
T Beyer

V.Schulz

O.Ratib



OP134

NEW TRACERs
OP1174 »™c SAR-G1: A new candidate for GRPR-Targeted Tumor Imaging Marsouvanidis PJ
2 Comparison of 68Ga labeled RGD-peptides for Imaging Integrin v 3
: P.Knetsch
OP308  expression
3 A Novel **|-Cubane labeled bombesin for Imaging GRP Receptor-Expressing 7Vu

OP177  Prostate Cancer Diagnosis

4 In vivo visualization of Transplanted islets in rat by SPECT with Karolina Andraloic
0P614  Min-Exendin-3 !

5 In vivo evaluation of carbon-11-labeled
P124 N-((S)-1-((S)-methylpiperidin-2-yl)ethyl)acetamide derivatives as a potential J Toyohara

radioligands for glycine transporter 1
THERAPY

1 Multi scale approach for absorbed calculations in targeted radionuclide A.M.Govignon
OP270  therapy

5 The significance of Bremsstrahlung SPECT-CT of the Abdomen after effi
0P373 Yttrium-90 microsphere selective internal radiation treatment (SIRT) in the Ahmadzadehfar

early diagnosis of SIRT-induced extrahepatic side effects.
Upper-selective hepatic Arterial Infusion of Y-90-DOTA-TOC and / or
3 Lu-177-DOTA-TATE in Neuroendocrine Liver Metastases after selective
OP391  catheterization of the hepatic artery and permanent port installation,
previously treated with high doses of In-111-DTPA-Phel-octreotide

71 u-DOTATATE: the IEO phase

K.papakonstantinou

4 Peptide receptor radionuclide therapy with

OP393  I-Il study Lisa Bodei
5 European multicentre evaluation of radioembolisation with *y_labelled
resin microspheres: an analysis of safety and predictors for survival in J Arbizu
OP457 .
hepatocellular carcinoma (HCC)
OP374 Nanovectorized internal radiation therapy in a glioblastoma rat model C. Vanpouille
7 Assessment of effectiveness and toxicity of the therapy with somatostatin
P175 analogue labeled *°y_DOTATATE in patients with non-functional pancreatic =~ A. Sowa-Staszczak

neuroendocrine tumors (PNT)
[{REEZEEE  OP: Oral Presentation » PW: Poster Walks > P: Poster Presentations > TP: Technologist
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PET IEFZEY A Ghiin M Lol (ischemic heart disease) 22 2 LIE Efmfiife & 2 X8
SEYIIRZL o A [PNINH," ~ [PO]H,0 ~ [**F]-labelled compounds LUK, H RTAFTE RS E (HL1E >
"R EALTRSEI TR > POITITICH ) B TSN LIS RO > MIBL S o BRAL > BB 1992
Sr-82/Rb-82 generator j& 55 —{[&l 5 £ 32 ] FDA fZ A (E A Y L AE EiFfbin &~ PET IEF48Y) -

FDA-Approved PET Radiopharmaceuticals

FDA Approval of Clinical Utility NDA Approval
Radiopharmaceutical Year Indication Year Number Manufacturer/Applicant
['®FIFluoride™ 1972 Bone imaging 1972 17-042 New England Nuclear
#2Rb-generator 1992 Myocardial perfusion 1989 19-414 Squibb Diagnostics
['8FIFDG 1994 Epileptic foci 1994 20-306 Methodist Medical and CTI,
Peoria, IL
['®F1Fluoride 2000 Bone Imaging
[13NINH,+ 2000 Myocardial perfusion
['*FIFDG 2000 Epileptic foci in brain 2004 70-638 WMCCU, New York
Myocardial glucose metabolism 2005 21-870 NSMC, New York
Tumor glucose metabolism
['*FIFDG 2005 Alzheimer’'s disease (AD) and Fronto-

temporal dementia (FTD)

NSMC, North Shore Medical Center, Manhaset, Long Island, NY; WMCCU, Weill Medical College of Cornell University, New York, NY.
*The NDA holder ceased marketing this drug product in 1975. FDA currently lists sodium Fluoride F-18 injection in the Orange Book's
“Discontinued Drug Product List.” from: Semin Nucl Med 37:400-419

1. Sr-82/Rb-82 generator 5540 -

(1) [®Rb]RbCl 2 —F# [ Sr-82/Rb-82 generator > RH% T Sr-82 Fe e A Y IEF8£4) » A
Rb-82 FIgfEET (K') AFUEMEIRE: - &0 FERE Ol

(2) FE7ESF*°RbIRDCI 7% 0.5 434 - fiEsmiRk S (rest) BURZEEST (stress) JREETN » [*’Rb]RbCI
AR HH R SRR AR -

(3) [N Rb-82 A& 75 sec » FTLL - (EHIKIE S 2 30-60 mCi > H 10 Jr g nl G4 75K

Pl -
(4) KR RTIRcH Bt FAVBE B8R - PG EIHE 2R 5 E -
(5) Sr-82/Rb-82 generator B EHA : 28 K
(6) P bEEn CardioGen® Fy—THEH B{L 241 » AlfEHEE 2FE -
(7) At &Apr e e © 25 o -

2. HAEREE Z QA TR » fiEm rest B stress fREE T - AL UG A REEIAIIR UL E
ELOHLIR (Myocardial Blood Flow » MBF) FRIEEL » B - REHLOHE R E 245
YL B MBF 2745884 > AT EIZRER 0 H,'%0 > BF-Flurpiridaz > *°™Tc-Teboroxime
> [BNINHs* > [®RbIJRbCI > [*'TITICI >*™Tc-MIBI, BF-FBnTP > **™Tc-Tetrofosumin o

H,'®0 Eil MBF S I 4 MERI% » T 2" Tc-Tetrofosumin B2 o
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=T
e WEEBNTPY, ¥ Tc-MIBI
#eTe.Tetrofosmin

H

4
3
H
1

]
§
i e

Myocardial Blood Flow (mlmin/g)

3. [®Rb]RbCI ~ [PO'TITICI £ MIBI % =% B EEE1 T2 (full rest-stress ) O TRfRE
ZEEEEET » W -

Tracer Cost/pt
210 EUR (for 100 p’ts)

82
[*“Rb]RbC] 140 EUR (for 150 p'ts)
*°'1i1)TIC 120-180 EUR
66 EUR (for one pt)+(costs of
Bae Tc-99m)

4. %EEE . HEEBOMNHE - E 7 FFH[*°RbIRbCI TEF-E2471 ischemic heart disease 22E M -
BT R TR R o S E Pl R E - SRR - B S - EEEE AR
HH&EE - AEEASHEERE « EEEEE M - 2ERERTER 25 78 - EE
! [*Rb]RbCI 1E-T-2E4) i A B A BN S5 53 1T 56 ~ (AR S ~ {8 ] K2 e v T BV PR A Sk
M~ B SR -

AR H Bk e ST PO TITICHEL ™ Te-MIBI /E /5 ischemic heart disease 227 T E.- HAT »
[*’Rb]RbCI t7 ok B TFDA %85 G 2P Al 55 o #5 DIEL MBF 4RMERA(GSRER - PO TITICH 45
FIT[?RbIRDCI » FTBL » KBTI PO TITICH 1 TS -

(f) ZEEYIAA RS O A TIRE
Dz B genEh ol el (cardiac metabolism ) (TR > So M EETL O BB AY)

B2

(1) OEEH S EREE TR K 2 W EHLA TR

(2) LHHHREE Skirgae (mitochondria) » HETTEEFMAA AP
3) RIEASMET - LIEAILAA B EIIRE -

(4) FrAREERR (PIAIAERHEE - B EEiEnEs ) s mT iRz Qe
(5) LS EGEFITEE - FTADA(E RpE EREF5FT -

OHLERE T - HERES SRR ELIFA (fatty acid oxydation) [fifS >
B2 E OSBRI NG - BEBR A LIF T > i NEAR(F FH ( Anaerobe glycolysis )
FIEAN - NEBIEEBE T LAVEAE T TRTELER ATP RER - HIEATH > — (&%
MBS TR EEA 32 ATP » TAEHEEE AT EE A 105 ATP » FTDL » BEFTA REE AR (BIA0FEHNE -
o M RS ) SR R A - (EEDAERRR R -
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7 ATP
Glucose Fatts
Pyruvate Pyruvate Fatty acids Glycerol
: . 4 ATP / acetyl CoA
Lactate Acetyl CoA
o Citric Acid Cycle
2 (TCA Cycle)
7 ATP [ acetyl Coa
O2
Oxidation
Phosphorylation
H,0
Glucose:32 ATP Palmitate: 105 ATP

0T P R A CoBErE ( mild ischemia ) B EE FE ST P4 Lo g ( mild ischemia ) »
e AT AR B g = 2R

Lactate
H +

Mild ischemia Severe ischemia

H HilE FIAE Lo b 22 A% B2 258 » (3G ['°FIFDG ~ [*'Cl-acetate Eil[''C]-Palmitate -

(1) [*®FIFDG : fEEE A DIEE H EF glucose-insulin clamp > [t clamp AJ I3 glucose carrier
(GLUT-4)iy ik » 8 BRI ST b — R N EILEIIRRE - i B S S AaRnRa A3 » &
274 FDG WUy - FlikERHmFREERSZEIUER » BN gRkIE =S o

(2) [*C]-Palmitate Ei I-123-BMIPP(beta-Methyl-lodo-Phenyl- Pentadecanoic Acid) : HEEZ[EHTH
FEBAOBEAESRAIRS T > RERS B & <2 SR -

(3) [*'C]-acetate : [E}A one-stop shop [ZBXZE) » free acetate B 5 65-70%ZE & M: » T LLE
MRAGER 2 AN AE A acetyl CoA » MR ATE Ko LA & E5HEHSE - H
washout I EIHHE TREY 2-3 7368/ 45 » FHIY washout 28/ B SE FOMFE 2 FLMERAA » HUR
RETF R B RS E -

4EsE 1 IPAPFIFDG By Ui (IR SR I B4 -
(7)) EMEZSTFREEYETR

3l Adrian D.Nunn BISEI3% D= T TS HE A (L2 5 T aepBi a2 00380 «
FFESEIE? (Why?) ~ 2L (How?) BLRfRFHEE? (What?) -
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B Why? (1)EEEDEEEEY R EE i (H2A FERV(ERE - &F N EHIRE - (2)Biomarkers
HAZer ket 2 EHE -

B How?_(1) DU HI 2K 5 17 B HE 52 3R 1Y biomarkerse (2)#£1T in vitro B in vivo 455 ELES o
(VRIS 4E S ER B B gt ARGPR o (4)ERSEH Y S8 US55 SLEF Al 36 -

W What?_(1)fr &R ORGSR TR K » Q)BT L ERIEREEY) -

DS 6% BEEEY) Fof5] > Herceptin ¥ 2L &R FENG 9% » {HEHFA%I13E Herceptin B
BlgsEM: (18%) > HATEN: maFE RAL AT SN a5 EEY) - Erbitux B Avastin 43 i 4
T VE BRI GG 11-14%81 10% - 5 2 > L EREEY T EFTARE - HAHZE
A= - DLHFiIHE N EEETAVEEEEEY AGR > BRIGREICE - B ARRIN > HE
BEBEMEGET -

FEIR A WA YIREEE (biomarker) » — B2 MEfEEC (prognostic markers ) © EEEPR
FEAER - BRI R R B E > B0 - AR o S5 R TEMIMEREEE (predictive
markers ) : — M FHRIE BB AR © JRIE R BINEE M (heterogeneity ) » [Ms2 {5 4EY)
] DR ERIE (region) RS - 540 > Shah RB et al., 2004 = THEERREENTSL > f5HE
#ELME HRPC MY EE—(ERE ] s B A B MINE - e R BEL R « JEs S IR o) A
FH Sl S PR R R A IR gk © FrlA - BEER IRV E A S » BRGNS 47
MredyEge Ul R 01 » &8 E T A BB ET o TG 2 ML - Bkt G EwiE:

( biomarker ) ©

DUEFHEIAER > ICH M3(R2) June 2009 JERG R EREIE E A B Re s bafHRE AR Guidance
on non-clinical safety studies for the conduct of human clinical trials and marketing
authorization for pharmaceuticals | ¥5H » B 22 microdosing - 3£ FDA 7€ £ biomarker £y
o] DATECHIZS R DA S Gt B RERER o MG 2 73 BRI © (1) qualified imaging biomarker »
Efe s B B EEY) L e M B EE R - (BN BN A% AT HY EEY) - (2) validated imaging
biomarker » 55T I HEE $1 EHE— BT - HESPHEREEY) L2 MR EER - TELER
EREEYIC R T o BEEY) - 1A ¢ Zevalin®Bd Bexxar® - EBREF¥T)A biomarker #R#iEH 5[]
FEL -

38255 FDA 2% 1] BF-FDG 3B IESTE B 1E i &4 (L3 abnormal glucose metabolism )

SFAd o AHNEARAZ S T E RR L 2 5 0T E8 o 2] FDA U2 2009 2 HH ¥ PET cGMP #iEG

" PET Drugs-Current Good Manufacturing Practice (CGMP) | > BHZT Dec.12,2011 PET CGMP #
HIRREE EHIIT - FHH °F-FDG HLURITHEIE - TAEELUBBIZ T - IS > 2Bk
BUZERGA GE ~ Siemens ~ Lantheus ~ BSP Bl MIP S5 /N S AERE ~ /Lo & B &0 22 7 1 55
—RSE T THYER PREER (phase LILIN) » WIFRVY © NI T2 B85 - HEg T
RS %3 MRS NAPE B S PR ER ST A= {E I | %235 > (9140 - plague ~ glycolysis
Tk o 55 PR ER RIS T BN B B RGTEAL | #2385 > 140 © Alzheimer's disease ~ response
to treatment
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Z2PU ~ GE ~ Siemens ~ Lantheus ~ BSP E MIP ZE/\S#ETHYRERSES (phase I

Siemens  Lantheus BSP MiP
linical Trial
Clinical Tria Loonoomornm rouwmoronm
phase
HY BBN
oncology Hy cep LT FE
PET cardiovascular _ HF  Per
Ms
Neurology -Alz e Alz
oncology _ Tro Azd Ona
SPECT cardiovascular _ Zem
Neurology | DA

[ note: BEACBC = Prostate, RGD = Integrin targeted, Alz = Alzheimer’s, HF = Heart failure, DA
= dopamine Parkinson’s, Hy = Hypoxia, FLT = DNA syn, Per = perfusion, BBN = ®Fhombesin,
FE = °F Glutamate, MS = PBR inflammation, Ona = Onalta, Azd = Azdra, Trp = Trofex, Zem =
Zemiva (BMIPP) ]

GhE - EAE TG gyt N B a2 S R B F R BGE o] DA E Y - 2 EIE
AIEZR B B e VAL - EAENERI TR - A A ERYREEE B R
Drug-Patient ¥} &L -

() oTREaEY - 2Eit PeT IET2YER

RIEREET > 2R A ST 022 67 5% ol &R &8 - HAERZ » S
S 2 80 KL L o RREEESTARE A EEFEE » o RS &
PEER > TERNE E R B e o oG8y E &R » I EHNE A - 4HHE
b ~ fERIERE, - B-amyloid plaque DR FERIZRIREE - H A » S TEATST EAZAE (41 e BF
“Ga %) MEIGHIILREYEET S  /FRSTEERZETR - DL USA $UTEERERE AR
i HEHA 1,287 PET EEpREERZE - [CFIEREZEYIG 267 22 ffi[MCIE 79 2£ - Hofth PET Ji
SR Z AR 72 2 -
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http://www.ncbi.nlm.nih.gov/corehtml/pmc/homepages/bookshelf/micad.html

A PET IE T894 1% A microfluidic~ In-capillary ~Microwave - Single-Dose Microchemical
LVURE T o AR S T gk S R B S AR o i e

WA (microfluidic) o (EEL(1)SERSAE 173/ » BRG]  (2)BE58 22478 mass B heat
IR > AP EN eSS o IbERTE E AT PR - ) B AR R R R - (4)
] FEAEEEIAYRESR o 5V NZERIFEK » Biks e LR 43 - H AT UCLA ~ Advion

i TRASIS X E] P et i 28 LAVl as st A - 20E -

TR SRR o e T T

E4E (In-Capillary) : ZJEEHHE A Heated capillary 5 > H] 3 IR
{24l B RS R TR B E 2 - (I3 - AT in-capillary Z2472K Gk
*F-FDG 7R 7 o780 H A1 80-85% 3K - (BBE : M FE{t/ NI Ak 4%
RSZIR/ NI ZE PR o PRARBASEIFR - MR EE AL RITHE -

R (Microwave) - (B @ (1)FIEURGARPERIIZL - Fla0
FALKIE - (2)Z IR FERSTR » 1€ 0.1mL £ 100mL » (3)F5HF%
il S MEF R R B - AT B Rl SR A S - (L
AEEEB NN GG - FEFE D] Lu & Pike [EH
microwave 1T *F-FDG &k » ATLISE] 70%7E ZE 85% 5 S {52
4fiff - (Lu & Pike, J.Nucl.Med. Meeting Abstracts. 2008, and Curr.
Radiopharm. 2. 49-55, 2009 )

B RIEME{LEKESS (Single-Dose Microchemical ; biomarker Generator ) - FZE 458k ¢
(1)10-15 mCi i —7H & ~ & 30 syaBI n] 2 T —(E S e - (2)rIZE=LEEHEE » (3)
FERPERIR > ATEHES °F-FDG ~ *F-FLT ~ *F-NaF ~ "*F-FMISO %R [RI1% BB & RA%A - (4)
sORHAEf ZER ATREM: » (S) A mE et @ (6MERIUN &S LU &2 M 2 Bl
S h -

V) aTREEY - BB EYR

TR B EE Y ] DU 2 AL oy T R 2 JERSAH AR R Y S B IEAE - iR E R
& (10°-10™° mole/L) 43 T-BAREEY 2217 Z BEBEL N ZRIE o FIF AR 2 U %
fEAE A=/ (—) B FRIESE (Nuclear Reactors) : #1 Y ~ 35m ~ ¥ Ho ~ Y7Ly ~
Msc o ( )R Cyclotrons ) 1 41 'Sc~®4cu~3zr - in~ *Ate ( = &84 22( Generators ) ¢
188\ /188Re ~ 05r /%0y « 2B5Ac/213Bi ~ 22 Ac/**®Ra > FVME DS ELIEE B non-carrier added !
FFAE o (HA ERH o A0 - 7%+ K e 28 i BRI A A > BT BETT A = e Y “cold” metal
T S R E BT AR - AL AR TR B U T AR E -
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VBRI P T SRR R A i S A BE T+ (Auger radiation) ~ a radiation emitters £ B
radiation emitters > B 13 R FE EEERE > 35 4MAE DNA DLUEEEE GEER « DUEE& Y H B A -
B A] RIS TR Z IS 22 5 a emitters B B emitters A EEEE o

Beta particle range

Alfa particle range

EANM'10
Bone surface

AR B S2YaaT - DU RS & HiZss s 7= - F=H (half-life :
1-10days ) ~ HE&= - low r-emission (dosimetry) ~ SELJEE (high specific activity )~ ik
{BEEE (Labelling chemistry ) ZE5TH o #2(5I2KER » & R ERZAER M > 207 -

Commercially radiocolloids Bone pain palliation
radionuclide 169€y 1%Re Oy 8y >3sm
Half-life 9.5 3.7 2.7 ~50 1.9
emission B B,y B B B,y

PIFEHIARER - 5 & (1) in vivo residence time * UM% 1E 2 P -F 2 0 HBE 28
FEICIX B BEY AR B LU A B RS bR 2 FF ] - (2) long-half life : AR
DU R A% B8 B R AR B RS E M E =R -

DA Labelling chemistry F#{4:5KE0 » VEERET #2246 8 ligand [ JEE) )22 - BEIFERE
HERE ~ pH ZE KT (Breeman WAP et al., 2003, D.Pawlak et al., 2007, S.Jurrison et al., 2008 ) -
B0 > e ML EREEY) *°Y/ " Lu-DOTATATE #5% » Fe, Cu, Cd, Zn @ T R&INTEAE »
& *°Y/"7Lu-DOTATATE kA RAVRE(K » Horp > Fe B2 LuY H5FIATHEFME > EFel/NR
0.1umole/Ci *°y /N2 2 umole/Ci *’Lu > [Cul,[ Cd],[ Zn)/NFA 0.25umole/Ci Y B/ 4.5
umole/Ci *"Lu > ECfERg R T DIEF] 98% L) [ o (D.Pawlak et al., 2007 )

R E(DERMEREEEY) 2 B (1) A% H B carrier agent 45 » AT {HEEYfE
TEEETE in vivo RN 5 radiation {EREEHIEIIALE - )& B EkE TS AR S
DVEHERIRRE R LIRRE - HB7KAMERY coordination chemistry » ZE3 pH i T » EAM
HPRASE S E SIS (complexation kinetics ) o (3)E—TE AT <& @ik T AR 21 -
HBIFE ligand HYEERE ~ AWV ZENE « (A)EEVEE (specific activity ) ©

PAPETEFEAGSR > iRENAVHERR-725288 (peptide-receptor) JARFIZEEEY) > FHEE ML
T o JRRER R Z IR LU R 2SR 25 - & ligand FIEE NN - [EIHRFHE IR
RIDBEEYI R Z B F 1 > BEIR > SR eI % BRI EEY) - S SEE (I

( pharmacological effects ) -

TR 17 Lu B OV U AR 2 B (B AR 0T
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Octreotide needed Y < P

Longer B-range [cross-fire] Y < Py

Shorter half-life, higher dose-rate Yy < %y
Gammas available Yy > %

Shorter B-range [better radiation] Yihu > %y
Shorter B-range [lower glomercular radiation] i > Py

H i T ReR e iR R B < FERIX B8 45 » fFE somatostatin ~ CCK-B ~ Gastrin
Gastric releasing peptide ~ Bombesin ~ Neurotension ~ Sustance P £ exendin-4 £ -

G T LRI T2 TR E o Ha B AT () R4 B RO RO B
{E BB FEHR (from bench to bedside ) FEFIEN » (ML EBEIYNIIEER » TTHRLHER
B EE B L W E RN ARIER - Q)T BLEMAREE (Bl © (b5F) HERCER] -

(JL) BRI ERER Z I E

S FyBi L Karolinska #4# Christer Halldin %7 » 2l E E2 o 5e 2N ZE £ EH 2 52
TR > F2 5 PET Z R DARR By T CNS B HhfE ek 24 88ha a8 2 24P 057% TR PET B
TAIEFME ¢ (1)Microdosing » (2)Drug occupancy at target of interest » (3)Biomarkers of
pathophysiology °

(1) Microdosing : ff&& CNS #% B EE111Y REFE A F-1E 7 brain exposure > FHEEYH) /1 #IBEEUR
BSEN A exposure {F{EEIERZAC I FIH A > A #45H PET-microdosing 2R ZEi] -
Microdosing 51/ & 2 A= SEH QU E 2 1/100 7 & £l < 100ug ZEYRRE -

(2) Drug occupancy at target of interest : = ZEZ{ 8] drug 454 receptor GE 7 o Bk H &
Relationship Between Sriatal &= 0 0] DUEER & U ST R R ¥ receptor occupancy

D, Receptor Occupancy And Clinical Effects

[EIFVEA (% » & 22 B]/E Ky surrogate endpoint » 31411 : )&
PG (4 ZLELEEY) (antipsychotic drug ) -Haloperidol ¥,
Clozapine - DAMALREEEEE(LE x #iE receptor
occupancy & y #i{ERE > DUINAGS T aREkE 5 2HERY
A DL SRR MR HYEIE F (extrapyramidal side effects »
el EPS) fFIE - SRIKtHAEE N E -

(3) Biomarkers of pathophysiology : DL EIfHALRA L a2 BT AeEs - W ZHAE BB il f a2 By
PR EBOR B AT > B T SRR E: Asymptomatic
phase | - HE{THabREHES -

Natural History of
Neurodegenerative Disorder

Asymptomatic phase
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http://mulicia.pixnet.net/blog/post/25722900
http://mulicia.pixnet.net/blog/post/25722900

Christer Halldin ZiF281 ¥t Alzheimer’s disease $EHH AV EE » KBS — (Ui EEZEY[1 C]PiB
THAOBEEIFFF RIS (non-specific binding ) (72 T E-SiHHEEE ) DUhR-11 F=ZHH{EH
20 43§ o FiTlL o B AstraZeneca’s NI - 1T UL BREEYIBHEE - (540 T C-AZD2184
Bl '°F-AZDA694 % - 55 T (REEYIEE EA (1) % low amyloid plaque EABEY - WiE4HH
BENGEEE - QAR IHNEGEERIE - Q) EASEFEM (G ME) -

Second generation ligands
First generation ligands Wishlist:

Sensitivity for low amyloid
plaque load
No white matter binding
Early detection of amyloid

Suitable for detailed mapping
Regional analysis

Reversible binding

Established approaches for
valid quantification

Excellent reliability
[{1CIPIB Evaluation of disease modifying
Klunk et al, Annals of Neurol. 55, 2004 therapies

(+) FECEEEED (BSP) REER

2006 (il%n > FFEREEPESEED (Bayer Schering Pharma ; 5 BSP) & [H] 5H &8 ¥ (145
@& (X HE Y F-18 Florbetaben ~ F-18 tumor metabolism ~ F-18 Prostate cancer ~ low radiation
CT ~ F-18 Cardiac perfusion ZEZ£%) » JE =z Thomas Dyrks 145 H5858 PET tracer ZfS &
TREE 2 BEYIBRSS T2 T H > AICHEE B ISl (o] 1 RS rR ARt 4 2 B IE T 2524 8R -
B et R E MR B (disease specific target ) 3zatHHEIGEEY) (new lead
compound ) 4 + LS8k 5 ) H BT AAGHLE -

Z—PEE  Radiochemical purity and yield of new lead compound -

f —

0 EE ¢ in vitro binding ( radioactive competition assay ) ©

55 =B  in vivo Biodistribution assay °

H

EEVUSEE ¢ in vivo metabolism assay e

A

5 FA B L binding on postmortem tissue or animal model °

H

7520 E% ¢ brain uptake in monkey °

&

B ¢ preclinical and CMC development o
55 )\ S EE  prepare for human PoM study ©

BSP ¥ IE 7251 2 S5 g it « A3t 2 DRSS (Rapid Evaluation of Efficacy ) © 5
HEEI A SMNE o ST Eat S Z e - EfRJe AT ~ BRPRATEGE - b 2 BEIR
BB eE > R E ISR AR EEY) -

H R BSP A 5AR B2 9T T 2 B0F1E (1) S R AR AE 240« L BYE (dementia imaging )
EBiltiia® et 35 (neuroinflammation ) o (2)fERFEEEE © FEE (T (tumor metabolism ) ~ HEZERR
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3% (prostate cancer ) Hi stratification © (3).( MM © (ol EimH ( Cardiac Perfusion ) ~ [T
# (thrombosis ) BimE#AREE{L (arteriosclerosis ) ZE =5[] °
T8 | EEPEHE R - REEEKRE REYTEE -

BSP ¥ A EMEIPET] H HIHVRHST © TR E AR e phrhas) (4 NE ) o EHakaE R
% > &z 4= B-amyloid plagques ~ tau tangles Eflo-synculein BX£2 - Braak (1997 ) {{¢#EHH 22[n] 24
VHERECHE (Alzheimer’s disease ; AD ) post-mortem ZH4%EEEEE 588 (E > 1B AD 8L B A ~
B Bl C =[&Es - BIHAT Rl » 7Y AD 2Z2ERfR T post-mortem HYRSHEHERE(LA) » 16 Bl RIEIH
820 4% 1 TR B-amyloid plaques Ei tau tangles fyfefsif2) °

Dementia Imaging at BSP is Pathology driven

N

E Tau-protein ~ Frontmtemporal dementia
U

R

0

| > Alzheimer’s disease

N id

F @-aﬂ“‘\o

L

A <

M

M

A - )
T > Dementia with Lewy bodies
I

(o}

N o-synculein—Z___, Parkinson’s disease

B-amyloid plagues F5E : 2258 A KE2 Prof. Rowe #E1T AfesdEs » DL F-18 Florbetaben 3 5+ i
FE{E#5 (n=8)E AD p't(n=10) » sZGEHRREUT » AD p't BT A K BB IE = i (R R (EEG - HE
Sk AD p't ZRER > /NSO W {E =1 H. washout FHE T - 1 AKHS 52 Jg e UE RS > H. washout #H
& 4518 o F-18 Florbetaben TJ{E & R HAZZET AD 7 #EREZEY)) » 4T 2008 2 phase || BERHFSE
EFz8E (THE LANCENT (Neurology),vol 7, issue 2, 2008, p114-115) » HEJIE#E{T phase Il
EEREER R - RNWEEHEST/ R F-18 Florbetaben A topics » f5l4[1 : [OP219: Kinetic Modeling
Of The B-Amyloid Tracer Florbetaben In Human Brains Using One And Two Input Functions °
0OP220: New analysis tool for automated regional and voxelwise quantification of B-amyloid (AB)
brain load as imaged by Florbetaben PET - OP221: Phase 1 trials on Florbetaben 3-amyloid brain
PET in elderly normal controls - Influence of ethnic group, age, gender, and tracer mass dose °
OP354: Results of a multicentre Phase 2 trial to test Florbetaben for B-amyloid brain PET in
Alzheimer’s disease] = E. 1 » OP221 Eil OP354 JEE A&l B highlight lectures °

BESh > 55— (%5 Tg 2576 - in vivo HEREHIRRURGE G B-amyloid plaques » HH'E
(white matter) B EAYREMRE - H ArESRET T AAGaEg LAEE I (F I -

Tau tangles fiff5% : Thomas Dyrks fii35H! > 58/ AD JHIEFFE LA Tau tangles FyffEH = -
JRERA = (i) AD p’t {R TR & HHFR Tau tangles % 5= o (ii) EAEE PRAZCK Y AHRE s A - (iii) Tau
tangles ‘& FE L AD 75 —FEIEFENSEL - ATLL > BSP SRMX-EFH2% monitor Tau tangles &) » H
FFEEAERY AD SR B HIBARERY Tau tangles 2 /5 4
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http://eanm10.eanm.org/abstracts/abstract_detail.php?abstractId=OP220&navId=200&referer=/programme/prog_20101011_mon.php?navId=200
http://eanm10.eanm.org/abstracts/abstract_detail.php?abstractId=OP220&navId=200&referer=/programme/prog_20101011_mon.php?navId=200
http://eanm10.eanm.org/abstracts/abstract_detail.php?abstractId=OP221&navId=200&referer=/programme/prog_20101011_mon.php?navId=200
http://eanm10.eanm.org/abstracts/abstract_detail.php?abstractId=OP221&navId=200&referer=/programme/prog_20101011_mon.php?navId=200
http://eanm10.eanm.org/abstracts/abstract_detail.php?abstractId=OP354&navId=200&referer=/programme/prog_20101011_mon.php?navId=200
http://eanm10.eanm.org/abstracts/abstract_detail.php?abstractId=OP354&navId=200&referer=/programme/prog_20101011_mon.php?navId=200

a-synculein iff%% : LA R EAVZEME(E @ 35 o-synculein BXEH IR IHE A AE (Parkinson’s
disease ; PD) Eipg 5 B B4 205E ( Lewy Body Dementia ; DLB) JiEiE  ATLL » BSP SEHS 254
#% monitor a-synculein &Y » HEFEEAE & 5 AD B DLB - FHARET PD A -

BSP ¥ THIAL 58 3% T HI[PET]AUZE » 14K 88 32 P S 2 1A IR (LI #2( neurodegenerative
processes )7 F FFAE 88 R AL E 2 EUEBISE se R4 AE( microglia )ELE RAHAE( astrocytes )
B2 o

microglia FF%E : microglia B ZAE[ EiERK 3% ZHe (peripheral benzodiazepine receptor ;
PBR) ZIH - PBR & —fEi##H A (Translocator protein ; fijfi TSPO ) (18 kDa 43T & ) > &
SRILAEHEYNE B > (AR ~ JColfit ~ B LR ~ 20 - B AR GOMEdIRE DU KRS - 72
A% C-11 PK11195 EEPREER - CL&CEEHHEL AD A Rils  {H o fEHYE » F-18 PK11195 iR -
H A 55—&E%Y) F-18 PBR 1F#E1T A fSER K% - [OP301:Biodistribution and radiation dosimetry
of the peripheral benzodiazepine receptor (PBR) radioligand '®F FEDAA1106: a human
whole-body PET study] -

Astrocyte BI%% : MAO-B {#{E N R4 » B—HEHE » Al SRR LERBLEY) -
B4 o-tyramine £ phenethylamine » TJ{E By R tH&S R b/ 2P E dlifgRg 4= (astrocytosis )
Y marker-F-18 DEP 3 Bl C-11 Deprenyl 328 ~AH{LIAYAE SR » (=72~ 7%HY brain uptake - [OP051:A
Fluorine-18 Labelled Deprenyl PET Radioligand for in vivo Evaluation of MAO-B] -

WINEZ > HRKREIEPETIRZENZ B EEYIHIRE 8% - 65— (G EZAEHF 1] amyloid
R bRl - TS QSR LI EAE SR SR S8R ~ Tau JEESE LEL BRI 5 Th
REM: marker HYGHEE - B P fE AL SE b 8 2 H ATERRE 2 — -

Dementia Imaging: 15t & 2" generation PET tracer

allowing staging of disease & differential diagnosis
100% g e A -

Cognitive fitness

Early Diagnosis =
Amyloid pathology

Cd
”
’,*’ Amyloid
R depositio

Staging, Stratification

& Therapy monitoring

= Functional marker
Neuroinflammation/
Tau pathology

Preclinical phase Clinical phase time

(10-15 years) (5-10 years)

B ERERE - EREE  BERERYTE -

HAZRER » F-18 FDG {f oncology E&PRIE A {57 HikE 2 A » (HA K FDG &R
non-specificity binding > {Jl4l1 » Schulthess A 2006 [\ PET/CT T4 » AR
UL AT (28 EE RIHRIE 57 - ATLL > BSP BV HAEEEKER T FDG DAY MHETE IR
=8y SRlEAA = ¢ (1) Targeting Tumor Specific Metabolism : B HHZE& 47 HE R B 38 (1 B
HEERACEH < SR I R - (2) Targeting Prostate cancer * [ biopsy J&4& E AL RIFIVALE ~ F
FItZ B EEY N TtE LA R ml 1 7 MRS RE AR B JE B E - (3) Early response assessment ©
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H AT e (CHEL FDG ERARAETT7A » {H BSP B¢ F-18 AAL IXEEEY) - FIIH]
NCI-H460 rat [E]iF3E{T F-18 FDG 8l F-18 AAL Bl - 4554550 F-18 AAL B FHI{EES : (1)
FEHlE R R=E - ISR/ FEEREE - ()RR RAVAE - )N REZISHTIE
(P - B ) o EEIREEEE -

[E]fEHY » FIJF NCI-H460 NSCLC rats E# Turpentine
inflammation rats L F-18 FDG E5i1 F-18 AAL1 #E{TELERE B >
FAEEISS S AT 40 > S5 3R B FDG BN A =% -
AAL FEZEEIR IR &L

HAt > FIJFH F-18 Glu £374=97)(BAY85-8050)F[1 F-18 FDG
HAfEm BT E ST > W F S
BAY85-8050 (p.i5-10 7784 ) FATfS-EIs2 411 5T F-18 FDG
(p.i60 7388 ) 252G AH[E] - el » B F- 2R -

FEAN - BB B SRAE AR -

RETA LA BT 2 S e A > SR 1IE5R A » FIF] F-18 FDG £ C-11 MET~F-18 FLT~F-18 FMT
FHHUE new tracers {EHITE 0,2,6,20,60Gy A [E A GFERIE S EEL 1,3,7days A [EREZ 52
BREEE - B2 AR Z B 4E 5] ¢ (1) FDG 97 ¢ dayl B day3 » FEEIEH 0 > (K
73 R - (2) C-11 MET Bl F-18 FLT #143 © (2 fit—3 5B RIS - (3)F-18 FMT 47 -
BURNHE I AEER

FB=0 - LRIME © OBCE R (Cardiac Perfusion ) ~ [flif& (thrombosis ) EE[N & BhAREE
{t (arteriosclerosis )
B AR M 2 - (iR e B AR I -

4EGE  BSP BT IE T IX B S5 FE7E CNS~oncology B Cardiovascular ZE5H35 H Al -
F-18 Florbetaben 2 A\ Bk M:EE R ER phase 1| FEES - & 728 HAM SRV 95 IEFFGEHE T -
BSP ¥ IERS A=) ~ (2R ~ SEEB AR (G S GEIREE SE N A Y ME ML ER AR iz oA B & AF
Rk B KIS & 2 B > S E Y - BN EIEIEFEEYG s 2GR > B4l
BRI RERES -

(+—) HEEEYEH R RS 2 R &

ARRKGHATHRE ~ BB G/ SR 2 FR BRI ZE A5 - 2B S B rH R (8
asfEe Al T R R e R - 2 R =

1.%%Ge/®® Ga generator 284:22 (IDB Holland bv company, www.idb-holland.com )

(1) BA cGMP 4 *®*Germanium/®® Gallium generator ( **Ge/*® Ga generator) P& LA M ©
(2) *“Ge RMZFEE : *Ge REZLME (%21 : 270 days ) &8H “Ga(p,2n)*"Ge K FEREAAY -
(3) *°Ga TH%fEAERL © DL 5 mLO.6N HCI k158 **Ga (J-%EHH : 68 min) > =80%EK -
(4) *°Ga TAXTEIEF © FEAEMRERL - (FRlER 2l L 6 2 IE 2427 -

(5) EEmfERY © 370MBq ~ 740 MBq ~ 1110MBgq ~ 1480MBq £2 1850MBq % °
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2.Draxmibi® 1 mg (IDB Holland bv company )
(1) FEEE BRI F eI s o

(2) 5S4 - B 1-3 mL Tc-99m solution &% » Tc-99m 7 ATEE © 11.1 GBq (300mCi)
A% 2 e M A] i 10 /NEF o BEURFREE S B rTAY MIBI E i - EAH BRI E AN

Tetrafluoroborate (1 mg)
3.Luterium-177 (*”’Lu) trichloride Precusor RijE&#] (IDB Holland bv company )
(1) EFEE
(2) fLpE @ 2ERM

(3) Bt : pH1.3 ~ M LERLHE =99% ~ AR IERA 2 EEVEE Ry 37MBqg-111GBg/mL > {R£2
%43 LuCl3 in 0.05M HCI > Y7Lu 3 2F 2580 6.71 days » ACE R4

(4) ZREEAENE © 15-207C -
(5) FE5SuHSFE  250ul ~ 500ul ~ 1 mLZ -

4.%°™Tc-EC Injection (Institute of Isotopes Co. Ltd, www.izotop.hu )

(1) BEFESE « BYINVETHEENEESE| (renal tubular functional imaging ) ©

(2) EC cold-kit [k = $57pl AB,CHf » SEHRETAIT -

Compositions

Avial | Ethylene-L,L-dicystein (API)
Disodium hydrogenphosphatedihydrate
Mannitol

Ascorbic acid

Sodium edatate

B vial | Stannous chloride dehydrate
Trataric acid

Ascorbic acid

Cvial | Potassium dihydrogenphosphate
Ascorbic acid

5.13MSm-EDTMP Injection (Institute of Isotopes Co. Ltd, www.izotop.hu)
(1) ZEIESE © LR BdRER R T EE S8 (bone metastases ) 2 4/ (IR -
(2) BT HAB R ERHESIZRIFHA (On the spot) (fiifk ©
(3) 4Hk © HI3pl AB I > HEHERE T AT -

Compositions Structure
A vial ethylenediaminetetramethylenephosphonic acid

TN s
(EDTMP) (API) v
Stannous chloride dehydrate \Z e X;w 5N

Ascorbic acid
Glucose, anhydrous
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Bvial |[*?

Sm] samarium chloride
Sodium chloride
Water for injection

6.NanoTek Microfluidic Synthesis System ( Advion Co. Ltd, www.advion.com )

NanoTek Microfluidic Synthesis System F Advion 2\ 5] FTEE2% » F B E$T ¥ 1IF i EE4E
I PR~ ERER ARG © B0 [F BRI - oF A2 a] B RN [ BB E
7 BU R fE A [E] Y IE 1% BE 457 - FHANPE KEE Akula,M.R., et al; and Collier T.L., et al FI|FH it
ZHi[FIS FE B R&D ZEY) “°F-FLT B °F-FMISO > [ 1T B4 AT 1 74 8 AR IS 20 & ( 200 i,
7.5GBq) -

Gt - ISR BB S R E R > THIET B Y] -
(+2) FranktBHA_at&EEYERRE

AR Fr2 B 23 EANM DU JEIE S FESH B Bt A1) _ & AL4CB B L& ( Taipei
economic and cultural office ) o RIHE]AZER] > 25 REAAFTIRE: B —4R b St~ i 1
B8 RSB A S 20 - SR I B AT - EEEGEE L - S ~ (315
ZHE ~ BB AT E B TERER /14E - HIBEkER - BB EE BN RIS -
TR OEE > U D EIEEE AP -

E7S ~ BA]_ 18R bR E e e  CEEZE 2 AR SORHBERLIM
= HR_MEEEL B BF - UBHEEENE - CBEAEEATD K
PRI L - & ML B B85 SUBIEEEE -

FRafE H MBI R R AR ~ S B BB M LR AR R AL - STam A R
AKEIZRE S J7 7] S B ~ A2 B |AEA [ PRAH A 15 BRI ~ e AR FTBa S X B 42
ZFEREE K HAT B2 it  JRVE(E - FARRR R EREES > B EHIESENE
o G R I P B B SR A B L R
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=0 B

ARAFZHI0H09H E10F13H » SIIE23EENIZEEEE (237EANM) - SELEEIHFE
RZEEHRE > WERBIR RN HE & - WEHESE - OfeRaan T

CERRE RSO EEE - 7B B R g ERERARR LR £
_WRAEC BT~ SRR B I aREI_BTETT BRAT - SRR EM B R R L
FITRAN - AR BT AR AT_ S SR B ~ BPEE SE e ) R BRI AT
[ B RIS DA R — B R B e i o S [ ] 2ol AR B REBE e R Al_JUSE AL B Ail -
T R RE A PP Er AL B SRR SR BRI T 8 AN BANA - el SERAAE L 4%
Vs 2 U7 R Bl Ui B e R PR AR RS & R IREIEERPRAO VIR K AR B2 Edia
RS R (E 2 AR5 -

2. NIRRT LA BhEE T > SeEpe R R _ S L8R B EARIE - AREER
e H o TEREARBIRZAE SR T R R N - SERIAEARPRHERSE S SRR - AFTEEY)
PSR RIEREZ P - B R R By B R AR R A -

3. WrIE B8 - e 2 H BRSPS » BB — UL B EEYRGT - B
Hij > EEIFDAFE L eIND (2006 ) » FEEF L EES L Tscreening of candidate drugs » 2R E [F %
AR EEYHE A BEIRPSES o FTLA » Bl A4S T IE X B 8eYba a8 » BT A Ea e Bh
VE By 38 Bh > (H B REKERAE 7 B — MR AU B Y B35 e T R 4 B 5 B candidate drugs
BEFE o

4. AFE A BRSBTS 2 AR > P9 LIERRI (primate) HETTHIZE - EEA
FbSEFTE - APT HAlA Rl et S8 2 2 Shnstln 2 3#0F - R DIRERBUVINEHETT -
HARTETT BRIy BN IREEY) 2 PSS R PR [F]2F

5. RAZFERETTNFASZETELEEEY) - SIS A &MY ERSE (TFDA) ZEYETA]
ag o A H AL RE BB EE T 0 R SR BB PR(E A - ERFEE T ORI e ~ 1SR B2 LR
PR RS AR5 H 2 ARG KSR - TASH B ATt m e ik B 48y 2 F s - (B E
SEE T TRAG SR E B AN SRHEN RSV - IR e KENAT -

ey

[EEN
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g~ EREH

ARSINE2EENZ T EZ GG - FRIEIUXE A - AFSEIRZEYT I - FE
TR A4S T 2 BN SR B A IRIER A 2SR WAL R EEY S R A A ek -

(—) BUEEHEEYER DL BBIA & pre-clinical stagefff £ &%) £2 F F clinical
stage A B8\ B B & /K e > DI 55 A BS A 8 2 dE g B 27 = MR gf b -

(=) 2EMEEEY S - ETE P EE R BRSO EE R EPETIEF
gy 8L > 540 : F-18 Florbetaben ©

(=) BB EEY TS« T R G BEAL B 85 Y 2 A PR E RO SR PR AT -
P

(PU) b B IE F SE 9 b &l 3t ¢ B BUBH S5 F- 18P S A £ 4% - HHEL°Ga/  Ge ik

(F1) FEMRELE L BT &1/F « BB NN EH BT 5EME  NEfsEm o =K
candidate¥ i E¢4EY)) -

(%) TEf 2 B R PR A ET & - RAA 2 B S5 B BROHH B 0 AR S i B R B 2 I B )
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1. An organic-resin generator for ®®Ga-PET labelling

Ming-Hsin Li, Jin-Jenn Lin, I-Lea Dai, Ther-Jen Ting, Wuu-Jyh Lin

Institute of Nuclear Energy Research, Isotope Application Division, Longtan, Taiwan.

Presentation Number: TP63
Session: TP3 - Technologist Poster Session 3

Objectives:

PET (positron emission tomography) is a powerful diagnostic and imaging technology which
requires short-lived positron emitting isotopes. ®Ga coupling to small bio-molecule is potentially
an alternative to *®F- and *'C-based radiopharmaceuticals. In particular, *®Ga-peptides coupled
receptors on tumor cells have shown pre-clinically and clinically high and specific tumor uptake.
The ®8Ga deserves special attention because of its availability from long-lived *Ge/**Ga
generator systems which render ®®Ga radiopharmaceutical labeling independent of an onsite
cyclotron.

Methods:

A novel type of a binary enriched-*>Ga/Ag alloy electrodeposited on silver substrate as a solid
target was developed. It was successfully used for the preparation of ®Ge/*®Ga generator. The
deposition was carried out in an alkali solution containing gallium, silver and certain electrolytes
at controlled current and ambient temperature that the quality of the deposits was proved to be
suited for target irradiation. The operational specification of ®Ge was 200 micro-Amperes at
26MeV proton bombardment for 12000 micro-Ampere-Hour on this deposits via the *Ga(p,2n)
reaction. In the chemical process, a marcoporous styrene-divinylbenzene copolymer was
selected as an adsorbent for 10 mCi 68Ge/‘ssGa—generator and eluted by 0.1M sodium citrate.
Results:

However, the eluate is citrate form and normally contaminated with long-lived ®8Ge and other
small amounts of Zn(ll), Ti(ll), Fe(lll) and residuals. In a method, the citrate form conversion and
its concentration and purification of the initial generator eluate are performed using an
inorganic/organic column for ion exchanger.

Conclusions:

The retained radioactivity was eluted from the cartridge with 3mL of 0.1M HCI to yield a *8Ga
chloride solution free form citrate ion, ready to be used for labeling. It was revealed from
long-term elution tests that approximately >95% of ®8Ga could be eluted from the generator
column with 10 ml of 0.1M sodium citrate per elution, while the 8Ge leakage was less than
0.0005% of the *®Ge adsorbed on resin. The innovative generator exhibited a better performance
in high radio- and chemical purities of the eluates are quite satisfactory for labeling applications.
[1] M.A. Green, J. Nucl. Med. 31 (1990) 1641.

[2] M.W. Greene, W.D. Tucker, Int. J. Appl. Radiat. Isot. 12(1961) 62.

[3]J. Yano, W.J. Skraba, H.H. Kramer, J. Nucl. Med. 5 (1964)484
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2. An architectural innovation for PET Ga-68-DOTATOC radiopharmaceuticals

automatic dispensing system

Ming-Hsin Li, Wuu-Jyh Lin

Institute of Nuclear Energy Research, Isotope Application Division, Longtan, Taoyuan, 32546,
Taiwan.

Presentation Number: TP53
Session: TP3 - Technologist Poster Session 3

Objectives:

An automated PET radiopharmaceutical dispenser, that offers several advantages over manual
procedures, has been developed. It employs a personal computer interfaced to a precision
syringe drive module, a dose calibrator, and a printer. Traditional dispenser is not only
inconvenient but also functionally limited. Without fast and continuous operation its dispensing
cost is high. So filling process is difficult.

We illustrate an automated dispenser with a novel syringe for radiopharmaceuticals’ filling, which
has a completely automatic syringe filling process for dispensing PET radiopharmaceuticals (such
as Ga-68-DOTATOC) in unit dose within syringe. Especially it refers to a situation in
radiopharmacy that hand contact with radiopharmaceuticals is avoided and exposure to
radioactive materials is reduced for operators.

Methods:

This architectural innovation include: a main unit with an activation mechanism to perform
three-dimensional reciprocal movement and activate an injection needle to freely move in a
predetermined space; a syringe rack located in the moving range of the injection needle by the
main unit to accommodate a plural number of syringes, on each of which there is an injection
hole; a drug bottle to keep high-dose radiopharmaceuticals; a drug pump with an inlet
connecting to the drug bottle and an outlet connecting to the injection needle to withdraw the
radiopharmaceuticals from the drug bottle to the injection needle and allow the front end of the
injection needle activated by the main unit to go through an injection hole into the syringe and
fill the PET radiopharmaceuticals into the syringe.

Results:

This innovative dispensing system can be carried out in hot cells where manipulation of syringes
and vials by tongs and manipulators. It is also suitable for bench top applications, under laminar
air flow cabinets or safety cabinets.

It can dispense PET radiopharmaceuticals like Ga-68-DOTATOC from a reservoir to aseptic
syringes or dispense to aseptic vials in multiple aliquots, all with minimum manual handling. The
total time to dispense a single dose from dispending needle positioning in the syringe to
removing the needle is typically 20 to 25 seconds. All the procedures meet the validation
guidance of aseptic filling for injection.

Conclusions:

The automated radiopharmaceutical dispenser provides menu-selection operation and
documentation of procedures and individual doses delivered. All materials in contact with the
radiopharmaceutical are sterile and disposable. A novel transport safe is employed to further
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reduce radiation exposure.
This syringe and dispensing system is specifically designed for high activity 511keV isotopes. The
“PET radiopharmaceuticals automatic dispensing system” technology, developed and patented
by INER(Institute of Nuclear Energy Research, Taiwan), makes the system fit dynamically on the
specific needs of each PET radiopharmacy.
o Significantly reduces finger dose in bench-top dispensing situations
e Total cycle time of 20 — 25 seconds
¢ Increases accuracy, repeatability and throughput in dispensing operations
o Suitable for use with most types of syringes from 3mL up to 10mL size
¢ Vial shield accepts vials up to 10ml
e Stainless steel and plastic construction for easy cleaning and durability
References:
1. P.S. Plascjak, K. Kim, W. Meyer JR, etc., “An Automated Radiopharmaceutical Dispenser”, Appl.
Radiat. Isot. 48, 345, 1997.
2. J.0. Park, Hyuk Lee, Y.S. Shin, etc., “Simple devices for dispensing [*®F]FDG”, Appl. Radiat. Isot.
62, 605, 2005.
3. Adams, H.R., Channing, M.A,, Divel, J.E., Dunn, B.B., Kiesewetter, D.O., Plascjak, P., Regdos,
S.L., Simpson, N.R. and Eckelman, W.C., 1995. In: Emram, A.M.,, Editor, , 1995. Chemists' View
of Imaging Centers, Plenum Press, New York, p. 175.
4. CapintecInc., 1988. Radioisotope Calibrator Owner's Manual for Models CRC-7, CRC-12 and
CRC-120., Rev. F. Capintec Inc., Pittsburg, Pa.

30



3. Simple, fast preparation of gallium chloride from the Ga-67-citrate injection

Ming-Hsin Li, Wuu-Jyh Lin, Jin-Jenn Lin, I-Lea Dai, Ther-Jen Ting

Institute of Nuclear Energy Research, Isotope Application Division, Longtan, Taoyuan, 32546,
Taiwan.

Presentation Number: TP23
Session: TP2 - Technologist Poster Session 2

Objectives:

We have developed a simple, highly efficient, and rapid technique for preparation of gallium-67

chloride from the Ga-67-citrate solution. The need for such a conversion relates to the formation

of a strong complex between gallium ions and citrate preventing that the binding of Ga-67 to
selected molecules in labeling procedures.

Methods:

Because of the Ga-67-citrate injection is a popular solution in radiopharmacy, we attempting to

label DOTA-TATE or DOTATOC with Ga-67 prior to Ga-68 and likewise required substitution of

the citrate ions for Cl (1 minus) prior to the radio-labeling procedure. We use a simple two-step
procedure involving absorption on a silica-gel, removal of the citrate ions with water and elution
of the Ga-67 ions with diluted HC1.

Results:

This rapid procedure characterizes a minimum amount of manipulation of the radioactivity and is

high efficiency reproducible. The two steps:

1. The 5 mL of Ga-67(100 MGq, INER, Taiwan) was added 10 mL of distilled water, whereafter
the solution was filtered over a 500mg silica-gel cartridge (Waters, USA) fitted with a 6-ml
plastic syringe, at a flow rate of 1 mL per minute.

2. The retained radioactivity was eluted from the cartridge with 3 ml of 0.1 M HC1 and the pH of
the eluate was adjusted to pH 5 with 0.1 N NaOH to yield a Ga-67 chloride solution free from
citrate ions.

Conclusions:

This simple procedure was completed in 20 min and the overall recovery of the radioactivity

exceeded 90%. We are currently using silica-gel (SiOH) cartridges routinely in our laboratory for

the preparation of Ga-67 chloride from the citrate solution for the radiolabeling of DOTA-TATE or
DOTATOC.
References:
1. Chan H-K, Gonda I. A simple method for the preparation of gallium chloride from the citrate
solution. Eur J Nucl Med 1991 ;18:860.

2. Green MA, Welch MJ. Gallium radiopharmaceutical chemistry. Nucl Med Biol 1989; 16 :
435-448.

3. Furukawa T, Fujibayashi Y, Fukunaga M, Yokoyama A. Gallium labeling of immunoglobulin G
with high specific radioactivity. Chem Pharm Bull (Tokyo) 1990; 38:2285 2286.
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4. Assessment of irradiation parameters for Ga-68/Ge-68 generator

Ming-Hsin Li, Ting-Shien Duh, Jin-Jenn Lin, Ther-Jen Ting, Wuu-Jyh Lin

Institute of Nuclear Energy Research, Isotope Application Division, Longtan, Taiwan.

Presentation Number: TP15
Session: TP1 - Technologist Poster Session 1

Objectives: This research is related to a process parameters assessment method for the solid
target of Ga-68/Ge-68 generators. Especially, it refers to a parameter assessment method with
easy prediction, control and consistent quality in radiation products.

Traditional irradiation for Ga-68/Ge-68 generator does not consider radiation energy dose and

electroplating thickness of Ga-69, which result in both inaccurate dose prediction and many

impurities formed (such as the Zn-65). Therefore, when the Ga-68 washed from the generator is
used for drug labeling, the metal ions in impurities will interfere with pretreatment efficiency
and lower drug labeling yield.

Methods:

a. Calculate the thickness d for the electroplated Ga-69 on the solid target;

b. On a graph of incident energy decay curves comprising a plural number of different irradiation
energy doses Xi and target thickness, select a decay curve with a default irradiation energy
dose Xi, and based on the electroplating thickness d derive the relative irradiation energy dose
Yi after decay;

c. On a graph of corrected function curves for Ga-69(p,2n)Ge-68 incident energy and reaction
cross-section with different Ge-68, Ga-68, Zn-65 irradiation doses and cross-sectional area,
based on the defined position by irradiation energy dose Xi and the corresponding irradiation
energy dose Yi, derive the two nuclear reaction cross-sectional areas corresponding to Ge-68
and figure out the mean reaction area (MRA); by the same means, derive the two nuclear
reaction cross-sectional areas corresponding to Ga-68 and the two nuclear reaction cross;

d. Derive a plural number of groups of MRAs corresponding to Ge-68, Ga-68, Zn-65;

e. Select the maximum MRA corresponding to Ge-68 and the minimum MRA corresponding to
Ga-68 and Zn-65, and generate the required default radiation dose for each reaction
cross-sectional area in the group, which is the optimal reaction energy.

Results:

The irradiation energy parameters derived from the above assessment are used in cyclotron

irradiation to generate the best yield and the minimal other nuclides. The actual irradiation

parameters are as follows:
1. Irradiation energy: 26 MeV
2. Accelerated particle: proton
3. Beam current: 200 micro-A
4. Irradiation time: 60 hrs

Conclusions: It can be known the aforementioned innovation for the Ga-68/Ge-68 generator

proves to be predictive and controllable. Moreover, the irradiation products have consistent

guality. Therefore, the present results have proved to possess industrial usefulness, novelty and
progressiveness.
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5. Comparative Therapeutic Efficacy of **Re-Liposomes and 5-FU in LS-174T

human Colon Carcinoma Solid Tumor xenografts

Chin-Wei Hsu', Chih-Hsien Chang®, Ya-Jen Chang®, Te-Wei Lee' and Gann Ting’

Institute of Nuclear Energy Research, Isotope Application Division, Longtan, Taiwan.

Poster Number: PW02
Poster Session: Poster walking tour 2

Nanoliposomes are important carriers capable of packaging drugs for various delivery
applications. Rhenium-188(**®Re) radiolabeled liposomes (***Re-Liposome) own the potential in
radiotherapy and diagnostic imaging. The 5-fluorouracil (5-FU), the first choice of chemotherapy
for treating colon cancer patients, has been reported to have considerable toxicity administered
by intravenous injections or via alimentary treat. The purpose of this study was to investigate the
maximum tolerated dose (MTD) of **®Re-Liposome and 5-FU in normal nude mice by i.v. injection.
The biodistribution of *®Re-Liposome administered by the i.v. route in murine LS-174T human
colon adenocarcinoma-bearing nude mice were investigated. MicroSPECT/CT images were
performed to evaluate the distribution of drug in the tumor mouse model. Furthermore,
comparision of therapeutic efficacy between **Re-Liposome and 5-FU in LS-174T colon
adenocarcinoma mice was evaluated. According to the measurement of body weight and
survival, the MTD of *®®Re-Liposome and 5-FU were 29.6 MBq and 180 mg/kg, respectively. For
the biodistribution study, the highest uptake in LS-174T tumor was found to be 11.27% + 0.99%
at 24 h, and the tumor to muscle ratio of 188Re-Liposome was 16.07% + 1.91%. MicroSPECT/CT
imaging indicated the highest uptake of '*®Re-liposome in LS-174T tumor in nude mice at 24 h
after injection. The imaging analysis showed a positive correlation of tumor targeting of
188Re-liposome between biodistribution and microSPECT/CT imaging. For therapeutic efficacy,
the large tumor-bearing mice (~300 mm3) treated with radiotherapeutics of **Re-Liposome (4/5
MTD, 23.7 MBq) showed better tumor growth inhibition and longer survival time than those
treated with chemotherapeutics of 5-FU (4/5 MTD, 144 mg/kg). The median survival time for
mice treated with 188Re-Liposome (53.78 days; P<.05) and 5-FU (43.17 days; P>.05) was better
than those from normal saline treated mice (25.88 days). These results suggested the potential
and advantage of ***Re- liposomes for imaging and treatment of malignant diseases.
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6. Evaluation of Acute Toxicity of ‘**Re-BMEDA-liposome in Rats

Chi-Mou Liu®, Chih-Hsien Chang® Ya-len Chang®, Chin-Wei Hsu®, Liang-Cheng Chen®, Chung-Li
Ho®, Chia-Yu Yu?, Tsui-Jung Chang?, Tung-Chuan Chiang®, Te-Wei Lee®

Institute of Nuclear Energy Research, Isotope Application Division, Longtan, Taiwan.

Poster Number: 18
Poster Session: P14

Liposomes can selectively target cancer sites and carry payloads, thereby improving diagnostic
and therapeutic effectiveness and reducing toxicity. To evaluate therapeutic strategies, it is
essential to use animal models reflecting important safety aspects before clinical application. The
objective of this study was to investigate acute radiotoxicity of '®Re-N,N-bis
(2-mercaptoethyl)-N’,N’-diethylethylenediamine ~ (BMEDA)-labeled pegylated liposomes
(***Re-BMEDA-liposome) in female Sprague-Dawley rats. Rats were administered with
188Re-BMEDA-liposome, normal saline as blank or non-radioactive liposome as vesicle control via
intravenous injection and observed for 14 days. Examinations have been conducted with respect
to mortality, clinical signs, food consumption, body weights, hematological and biochemical
analyses. In addition, gross necropsy, histopathlogical examinations and cytogenetic analyses
were also performed at the end of the follow-up period. None of the rats died and no clinical sign
was observed during the 14-day study period. Rats administered with ‘**Re-BMEDA-liposome at
dosage of 185 MBq displayed a significant weight loss compared with the control from study day
(SD) 1 to SD 4, and the white blood cell count reduced to 5-10% of initial value (female: 18.55 +
6.58 t0 0.73 £ 0.26 x 10°/uL; male: 14.52 + 5.12 to 1.43 + 0.54 x 10°/uL) 7 days post injection, but
found to recover on SD 15. There was no significant difference in biochemical parameters and
histopathlogical assessments between the '*®Re-BMEDA-liposome-treated and control groups,
the frequencies of dicentric chromosomes (DCs) were associated with dosage of
188Re—BMEDA—Iiposome. The information generated from this study on acute toxicity will serve as
a safety reference for further subacute toxicity study in rats and human clinical trials.

Keywords: acute toxicity, radiopharmaceutical, radiotoxicology, 1SgRe—BMEDA—Iiposome,

Sprague-Dawley rats.

34




ERE=S

— ¢ 23" EANM BIOMIX B4 gy

Scientific Programme

Saturday, October 9, 2010

Outline Scientific Programme

TIME SCHEDULE
Advisory
Council
EANM Meeting
08:00 Task Group & UEMS/EBNM (11:00 - 13:00) "
= o g Committee | Delegates Meeting et
17:00 Meetings (16:00 - 18:00) EANM 3
(16:00 - 18:00) Delegates
Assembly
(14:00 - 16:00)
EANM"10
Opening
19:00 Ceremony
- (Hall A}
20:00 &
Welcome Reception
(20:00 - 22:30)

New Features (please see page 14)
Industry Lunch Meetings

CME

Symposia/Pre-Congress Meetings
Poster Walks

Parallel Sessions

Featured Parallel Sessions

- Plenary/Awards/Highlights
Technologist Sessions

35

NIJIGIW HYFTINN 40 NOILYIDOSSY NY3d0HNI FHL 40 SSIHONOD TYNNNY



Sunday, October 10, 2010

Outline Scientific Programme

TIME SCHEDULE
e
08:co i
e { Symposium 1 i 0
5| 30 g
2 | 54l P ranE
cee
nas
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3 b o | Symoosium 2 Farallel Session Parallel Session Parallel Szssion Zareliel Session
1300 % il A
g
1300
i N Industry Lunch Symposia Industry Lurch Synpesia
i
o i w05 405 o e o
16406 Symposium 3 Parallel Session Parallel Session Parailel Session Farallel Session | Parallel Session
oy B 05 y 507 509
i Symposium & e Parallel Sassi ? Parsllel Sessi Paral el Session
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e == o i
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Monday, October 11, 2010
TIME SCHEDULE
601
08:00 CME 5:
) Paediatrics s S
0330 Renal scans and ey
rising of MR
10:00
'||:| 5
Y0 Orcslony) 802 803 805 805 807 808 809
a0 Aowtainecina Sympasium 6 Featured 6 Parallel Session Parallel Session Parallel Session Parallel Session Parallel Session
clinical trial
13:00
- Industry Lunch Symposia Industry Lunch Symposia
14:30
1430 902 905 906 907 908 903
1(;-1)0 Symposium 7 Parallel Session Parallel Session Parallel Session Parallel Session Parallel Session
=— =
1629 1002 1003 1005 1006 1007 1008 1009
e Radionuclide Symoosium 8 Featured B Paraliel Session |  Parallel Session | Farallel Session | Parallel Session | Parallei Session
. <herapies in liver
cancer
Outline Scientific Programme
Tuesday, October 12, 2010
TIME SCHEDULE
s 102
09:30 Symposium 9
i
il
10:00
1n:15
30 T e
1390 Sympasium 10 Parallei Session
13:00
- Industry Lunch Symposia
14:30
u;JO 1402 i
16:00 Symposium 11 |
16:30 .
- Members
18:00 Assembly
©

Scientific Programme
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Wednesday, October 13, 2010

TIME SCHEDULE

16802
Symposium 12

1805 1606 1507 1608 1608
Parallel Session Farallel Session Parallel Sessian. Farallel Session Parallel Sessian

1702
Symposium 13

A0S 1706 o 708 e
ParalleiSessian | Parallel Session | - Parallel Session | - Paralel Sesslon | Parallef Sessian
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(1) Ge-68/Ga-68

(2) Draxmibi’ 1 mg

(3) LuMark

(4) Multibone, in vivo kit for ‘ on the spot’ preparation of 136m-EDTMP injection

(5) Ethylene-L,L-dicystein (EC), in vivo kit for preparation of *°™

Tc-EC injection
(6) Final Programme: Annual Congress of the European Association of Nuclear Medicine

(7) Nuklearmedizin 2010; 49: 125-172
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