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( Radiopharmaceutical ) ﬁ&[ NN e H[ﬂ it 3 (Radiochemical ) [

LY

Radiopharmaceutical:
Fluorine-18 FDG injection
Technetium-99m
*Mo/**™T¢ generator
Sodium Pertechnetate injection
Iodine-123
Sodium Iodide Capsules for Diagnosis
Sodium lodide injection
ADAM injection
B-CIT injection
Epidepride injection
mIBG injection
NNC 13 8241 injection
Nor-B-CIT injection
Iodine-131
Sodium lodide Capsules for Diagnosis
Sodium lodide Capsules for Therapy

Sodium Iodide Solution

Radiochemical:

Iodine-123 Sodium lodide Labeling Solution
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primate with (S,S)-[18F]FMeNER-D2

A. Takano

[11C]AZ10419369: A selective 5-HT1B receptor radioligand suitable
for positron emission tomography (PET). Characterization in the] J. Andersson

cynomolgus macaque and the human brain.

Evaluation in Monkey of [11C]PipISB and [18F]PipISB as Candidate
Radioligands for Imaging Brain Cannabinoid Type 1 (CB1) Receptors] S.J. Finnema

In Vivo (award)
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Country 2006 2008
Japan 68 63
China 46 30
Korea 34 28
India 19 22

Taiwan 18 12
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Topics Author

The Preparation and Biological Characterization of New HL91-derivative for Hypoxic |
Imaging on Stroke Mice (Oral) MRS
A comparative study on the binding capacity of native annexin V and annexin V-Kunitz b
protease inhibitor fusion protein to apoptotic T cells (Oral ) S
Comparing the therapeutic effect of 188Re-ECD/Lipiodol and Lipiodol in rat hepatoma Bunr| s
model (Poster)
Method Development and Validation for the Purity Assay of Sn-ADAM by HPLC and I
LC-MS/MS (Poster )
Validation of a novel F-18-labeled biphenylalkyne as a PET imaging agent for

ECAS

beta-amyloid plaques ( Oral )

The usefulness of I-131 6B-iodomethyl-19-norcholesterol SPECT/CT in detecting

adrenal adenoma for patients with primary aldosteronism but Inconclusive lateralization| 7~ f#[%

in adrenal venous sampling and CT (Oral )

Our Initial Experience With Attenuation Correction of Myocardial SPECT Using Low N }

Resolution Computed Tomography of Hybrid SPECT/CT ( Poster ) i <A

Diagnostic Accuracy and Predictive Value of Patient Outcome by F-18 FDG PET in 2 B

Surveillance of Brain Tumors post Gamma Knife Radio-Surgery ( Poster )

Evaluation of MDMA-induced neurotoxicity in rat brain using4-["*F]-ADAM and -
=

Micro-PET (Poster)

A new assay for assessing the affinities of radioiodinated Annexin V derivatives using s

stabilized erythrocyte ghosts (Poster) AT

Comparing gamma-camera PET and dedicated PET in measuring FDG metabolism of -

single pulmonary nodules ( Poster )

The correlation between striatal dopamine transporter availability and sleep quality in S

healthy volunteers ( Poster )
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2006 2008
Lu-177 (15) Y-90 (14)
[-125/131 (12) I-131 (10)
Re-186/188 (9) Lu-177 (6)
Y-90 (7) Bi-213 (4)
In-111 (5) Ac-225/Sm-153 (1)

fif=r ~ Peptide 1/ ="

Target Organ Peptide receptor
Prostate CA SMSIARL unknown
Breast cancer CPGPEGAGC Aminopeptidase P
Tumor blood vessel CTTHWGFTLC MMP2, MMP9
Tumor blood vessel F3 nucleolin
Tumor blood vessel CGKRK Kallikrein inhibitor
Tumor blood vessel CPKVCPRECESNC Aminopeptidase A
Tumor blood vessel TLTYTVWS Collagen-IV MMP
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Molecular Imaging: Molecular Imaging 2

373 The preparation and biological characterization of new HL91-derivative for
hypoxic imaging on stroke mice
C. Hsia', C. Lin', L. Shen', H. Chen', H. Wangz; "nstitute of Nuclear Energy
Research, Tau-Yen, TAIWAN, “Institute of Biomedical imaging and Radiological
Science, National Yang-Ming University, Taipei, TAIWAN.

Aim:

Tumor growth beyond the region where vascular oxygen can not reach results in
hypoxia. The extent of hypoxia correlates well with metastasis, severity of disease and
poor response to radiotherapy. *™Tc-HL91 (Prognox, GE-Healthcare) was the first
nonnitro-aromatic hypoxic cell tracer for evaluating hypoxic fractions. However, the
high hydrophilicity of *Tc-HL91 might hamper its penetration into cells. This study
developed a new tracer 4, 4, 11, 11-tetramethyl- 5, 10-diazatetradecane-
3,12-dionedioxime (HL91-ET) which has higher lipophilicity by extending the side
chain of HL91 moiety. The chemical; and biological properties of HL91-ET as a
scintigraphic probe for hypoxia were characterized with a stroke-bearing mice model.
Materials and Methods:

HL91-ET was synthesized and identified by IR and NMR spectra. The excipients of
HLO91-ET kit comprised HL91-ET, stannous chloride and buffer. Partition coefficient
was determined in n-Octanol/PBS system. Radiochemical purity was analyzed by
thin-layer chromatography and HPLC. Cellular uptake assays were performed in an
oxygen-controlled CO2 incubator under various oxygen concentrations. After
intravenous injection of *”"Tc-HL91-ET into V6 mice suffering brain stroke,
microSPECT images were acquired at designated time course and autoradiography of
the brain slides was conducted. *"Tc-HL91 was done at the same conditions for
comparison.

Results:

HL91-ET was successfully synthesized and formulated to afford the cold kit. After
-32-



labeled with *™Tc- pertechnetate, the radiochemical purity was greater than 90%. The
partition coefficient of *"Tc-HL91-ET was about 5-fold higher compared with that of
#MTe-HLI1. The results of cellular uptake assay showed that *”"Tc-HL91-ET was less

selectively retained in hypoxic cells than *™

Tc-HLO91. In brain stroke model study, the
ROI on the autoradiogram show that **"Tc-HL91-ET versus **"Tc-HL91 at 2 hours
post injection were measured as 1.83+0.35 and 3.37+0.58 (n=3), respectively.
Conclusions:

This study demonstrated that **"Tc-HL91-ET, though with higher lipophilicity than

#MTe-HLI1, do not suggest better selectivity toward cells in hypoxia or hypoxic

tissues than *°™

Tc-HL91. This study shows that the designing new HL91-derivatives
just from decreasing the chemical polarity are not the only consideration for improving

the hypoxic specificity.
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222 A comparative study on the binding capacity of native annexin V and annexin
V-Kunitz protease inhibitor fusion protein to apoptotic T cells

M. Liao', T. Jan?, C. Chiang', T. Liao', W. Hsu', C. Chi’, T. Wun*, T. Yen’, L. Shen',
M. Kung®, S. Wey®; 'Division of Isotope Application, Institute of Energy Research,
Taoyuan, TAIWAN, “Department and Graduate Institute of Veterinary Medicine,
National Taiwan University, Taipei, TAITWAN, *Institute of Pharmacology, School of
Medicine, National Yang-Ming University, Taipei, TAIWAN, *EVAS Therapeutics,
Ballwin, MO, UNITED STATES, ° Department of Nuclear Medicine and Molecular
Imaging Center, Chang Gung Memorial Hospital and Chang Gung University College
of Medicine, Taoyuan, TATWAN, “Department of Medical Imaging and Radiological
Sciences, Chang Gung University, Taoyuan, TAIWAN.

Objective:

Annexin V radiolabeled with various nuclides has widely been studied for imaging cell
apoptosis. A novel annexin V-Kunitz-type protease inhibitor fusion protein, A6L15, was
recently reported (Wun T-C.,2005). The aim of this study was to compare the binding

capacity in chemical-induced apoptotic cells between radioiodinated annexin V and A6L15.

Methods:

Native annexin V and A6L15 fusion protein were labeled with '*°T using Iodo-Gen
(1,3,4,6-tetrachloro-3,6-diphenyl-glycoluril) method, respectively. Apoptotic Jurkat T cells
were induced by treating the cells with camptothecin (CPT; 8 uM) for 24 h, and the apoptosis
was confirmed by flow cytometry using a commercial annexin V-FITC apoptosis detection kit
1T (BD Pharmingen' ™). Control and apoptotic Jurkat T cells were incubated with
approximately 66.6 MBq ['*’I]-annexin V, ['*'I]-A6L15 or ['**I]-NH, in 0.5 mL binding
buffer (10 mM HEPES pH 7.4, 137 mM NaCl, 4 mM KCl, 0.5 mM MgCl,, 0.5 mM NaH,POy,
0.1% glucose, 0.1% BSA and 1.2 mM CacCl,) for 15 min. After washing with binding buffer,

the radioactivity bound to the cells was measured with a gamma counter.

Results:

AG6L15 fusion protein can successfully be radioiodinated with high yield (45-60%) and
excellent radiochemical purity (>95%). In the apoptotic Jurkat T cells, ['*’I]-A6L15 exhibited
4~5 times higher binding to apoptotic cells, as compared to ['*’I]-annexin V. The binding
specificity and calcium-dependent binding will be further evaluated.
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Conclusion:
Our data suggest that the [

native annexin V for apoptosis detection.

'21]-A6L15 fusion protein may be a better scintigraphic tracer than
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P599 Comparing the therapeutic effect of '**Re-ECD/Lipiodol and Lipiodol in rat
hepatoma model
T. Luo', X. Lin2, Y. Shih3, [ Tan', Y. Wu', H. Kung4; "nstitute of Nuclear
Energy Research, Taoyuan, TAIWAN, *National Cheng Kung University,
Tainnan, TAIWAN, *National Cheng Kung University, Tainan, TAIWAN,
*Tong-Nan University, Taoyuan, TATWAN

Introduction:
Radiolabeled lipiodol has been routinely used in hepatoma therapy. Intratumor
injection of therapeutic radiopharmaceutical is a potential therapeutic modality for the

treatment of primary liver tumor. In this study, we used '*

Re, a generator-produced
radioisotope with 155-keV gamma ray emission, chelated with ECD (ethyl cysteine
dimer) in lipiodol solution to evaluate the therapeutic potential of '**Re-ECD/Lipiodol

by intratumor injection in an orthotopic xenotransplantation animal model.

Methods:

Male SD rats implanted with N1S1 hepatoma cell line were divided into two groups
randomly. The rats in Group I (n=19) were injected with '**Re-ECD/Lipiodol
(0.62-1.88 mCi/0.1ml) individually to evaluate the response rate in two month
follow-up. Group II (n=13) received intra-tumor injection of 0.1 ml lipiodol and served
as the control group. The response rate was evaluated by the change in tumor size and

survival rate.

Results:

The biodistribution images showed that most of the '™

Re activity was retained in
hepatoma at the first hour. However, at 24-hour images, part of the '**Re activity was
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excreted through the urinary system. In the rats treated with '"Re-ECD/Lipiodol
showed a good response. Their survival rate achieved 78.9% and only one of the
fifteen survival rats still had the hepatoma in the liver tissue at the end of 2-month
observation. In lipiodolgroup, there were 7 rats died with ascites after treatment and its

survival rate for 60 days was 46.1%.

Conclusion:

The results of %

Re-ECD/Lipiodol through direct intra-tumor injection show the better
therapeutic potential than lipiodol as an attractive therapeutic alternative in clinical

application for hepatoma treatment.
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P754 Method Development and Validation for the Purity Assay of Sn-ADAM by
HPLC and LC-MS/MS

H. Yang, Y. Hsia, K. Liu, H. Tsai, C. Chen, W. Lin, L. Shen; Institute of Nuclear
Energy Research, Lungtan, Taoyuan, TATWAN.

Objectives:

['*IJADAM is a high affinity SPECT imaging agent for serotonin transporters. Sn-ADAM is
the precursor of ['IJADAM. In the present study, we developed and validated the purity
assay method, including structural determination, multiple reaction monitoring (MRM)
transition, forced degradation and bench-top stability of Sn-ADAM for the purpose of

pharmaceutical quality control.

Methods:

Purity assay was achieved using an Agilent 1100 series HPLC. Structural determination was
carried out by product ion scan and precursor ion scan using an API 4000 QTrap ESI-MS/MS.
A C-18 reversed phase column was employed with an eluent consisting of ammonium acetate
(10 mM, pH 7.0), methanol and acetonitrile (2:58.8:39.2, v/v/v). The detection wavelength

was 220 nm.

Results:

Under the optimal conditions, retention time of Sn-ADAM was 4.45 £+ 0.03 min (RSD =
0.59%, n = 54). Purity of Sn-ADAM was 97.00% + 0.29% (RSD = 0.30%, n = 9). Major
impurity with retention time of 4.18 min in Sn-ADAM was found to be 1.71% + 0.01%. The
absorbance against the concentration of Sn-ADAM over the range 10 - 320 ppm was linear,
with a regression equation of y = 8x - 6 and correlation coefficient above 0.9996. The
chromatographic resolution between Sn-ADAM and the nearest impurity was 1.14. Bench-top
stability, the average purity of triplicate at three level for three consecutive days, was 97.30%
+ 0.05% (RSD = 0.05%, n = 27). The LC-MRM transitions of Sn-ADAM were achieved by
m/z 549.7-179.5, 549.7-166.5 and 549.7-123.3. Two degradants were found.

Conclusions:
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HPLC and LC-MS/MS method for purity assay, structural determination and forced
degradation of Sn-ADAM were developed. Method validation parameters, including
specificity, precision, accuracy, linearity, LOD/LOQ), robustness and solution stability were

evaluated, indicating the potential of this method in pharmaceutical quality control.
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TeN Tives BRIGHTER Up to Four Detectars Surround the Animal TEN TIMES SHARPER

" Each detector acquires multiple 2 y " Multi-pinhole magnification
#8 =  and helical scanning "

images simultaneously ™

= Sensitivity > 1000 cpsMBg  Resolution < 0.8 mm
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Mannose friflate , not available yet as pharmaceutical quality
FDG. not yet available as pharmaceutical quality
2 4-Dimethoxybenzyl-trityl-nosyl-lyxothymidine

rityl-nosyl-lyxothymidine
B-Trimethyistannyl-L-DOPA
B-Fluoro-L-DOPA
SCH-23380

SCH-24518 HCI or as maleate salt

0-Desmethyiraclopride as salt

QO-Desmethyiraclopride as free base

Raclopride

FLB 504

FLB 457 precursar
FLB 457

NMNC 112 precursor
NNC 112
Tosyl-Fallypride
Fallypride

FET precursor

FET

(R} -N-Desmethyl PK 11195
(R}—PK 11185

(S} —N-Desmethyl PK 11195
(S}—PK 11185
Desmethyiflumazenil
Nitreflumazenil
Flumazenil
Nitro-Altanserin
Altanserin
Mitro-Setoperone
Setoperone

- e & & & S & S " S S S S eSS eSS eSS

Desmethyl-MDL 100207

MOL 100807

WAY 100634

WAY 100635

L-Homocysteine
L-Homocysteine thiolactone HCI
Desmethyl carfentanil Na-sait
Carfentanil oxalate
N,0-DiBoc-2-trimethylstannyl-L-p-trosine ethyl ester
2-Fluora-L-tyrosing
D2-(R}-Deprenyl HCI salt
D2-(R)-Desmethyl-deprenyl HCI sait
CFT

CFT precursor

b-CIT

b-CIT precursor

PE2I

PE2| precursor

CITFES

CiFE

CITFP

DASB

DASB precursor
N-desmethyl-MADAN

IMADAR

MNPA

TNPA {precurser for MINPA)
Acetonide-TNPA

NER

F-D2-MeNER
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