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Dual-labeled PSMA-11 for PET/CT imaging and precise fluorescence
guided intraoperative identification of prostate cancer

ECkert & German Cancer Research Center, Heidelberg, GERMANY.

Abstract University Hospital, Heidelberg, GERMANY.

University Hospital, Essen, GERMANY.

University Hospital, Freiburg, GERMANY.

German Cancer Consortium, Heidelberg, GERMANY.

PSMA-targeting alpha-Radiation therapy with 22 Actinium-PSMA-617:
Dosimetry, toxicity and duration of tumor-control

University Hospital Heidelberg, Heidelberg, GERMANY.
EC-JRC, Directorate for Nuclear Safety and Security, Karlsruhe, GERMANY.

25 U ~ 30" EANM Highlight lectures

Physics & Instrumentation

1 OP511 A Promising PET Detector Design that Achieves 100 ps FWHM Do.MoRe
Coincidence Time Resolution

2 OP517  PET 20.0: a cost-efficient, 2mm spatial resolution Total Body PET Do.MoRe
with point sensitivity up to 22% and adaptive axial FOV of
maximum 2.00m

3 OP281  Feasibility of state-of-the-art PET/CT system performance Do.MoRe

harmonisation

10




4 OP242  Radiomics analysis predicts N- and M-stage of primary cervical Clinical
cancer using multiple PET/MR-derived quantitative features Oncology

5 OP666  Voxel based internal dosimetry of radiopharmaceuticals in Do.MoRe
diagnostic nuclear medicine

Cardiovascular

6 OP179 Segmental comparison of myocardial inflammation, area at risk,  Cardiovascular
edema and irreversible tissue damage after acute myocardial system
infarction

7 OP708 Non-invasive visualization of healing phase 2 after myocardial Cardiovascular
infarction (MI) using *®Ga-NOTA-anti-CD206-Nb: targeting system
mannose receptor (MR, CD206) on M2 macrophages

8 OP709 Targeting mannose receptor (MR, CD206) expression on Cardiovascular
macrophages in atherosclerotic plaques of apolipoprotein system
E-knockout mice using ®Ga-NOTA-anti-MMR nanobody

9 OP714  Diagnosis of Deep Venous Thrombosis and Pulmonary Embolism  Cardiovascular
Using F_GP1 Positron Emission Tomography: An Exploratory System
Openlabel Study

10 OP357 [18F]—Florbetaben PET/CT in cardiac amyloidosis: results from the  Cardiovascular
FLORAMICAR study System

Basic science & Preclinical

11 E-PWO011 Imaging and Biodistribution ®F-RPS-544: An Imaging Agent Cardiovascular
Targeting CXCR4. System

12 OP310 Dual-labeled PSMA-11 for PET/CT imaging and Tomorrow’s
precise - fluorescence guided intraoperative identification of Experts
prostate cancer Session

13  OP066  Monitoring tumor PD-L1 expression with microSPECT/CT during Antibodies
radiotherapy

14  OP065 Ab-1881, An Anti-PDL1 Immune Checkpoint Inhibitor Serves as A Antibodies
Theranostic Agent for Cancer Immunotherapy

15 OP061 Immunotargeting of Galectin-3 in thyroid orthotopic tumor Antibodies
models opens new challenges for thyroid cancer imaging and
biological characterization in vivo

16  OP062 Pretargeted radionuclide therapy of HER2-expressing SKOV-3 Antibodies
human xenografts using an A body molecule-based
PNA-mediated pretargeting

17 OP491 Low molecular weight target module for PET imaging and UniCAR Prostate
T cell immunotherapeutic treatment of PSMA expressing tumors Cancer

Targeting

Neuroscience

11




18 OP110 Firstin vivo imaging and in vitro studies New Targets
of *8F-DABTA in rat model with E46K alpha
synuclein mutation

19 OP190  PET imaging of mGIuR5 with ['°F]FPEB in Parkinson’s disease Neurosciences

20 OP188 Validation of a reliable and convenient PET Neurosciences
protocol for striatal dopaminergic dysfunction
imaging using BE_LBT-999

21  OP313  TSPO-PET for high-grade glioma imaging using the novel ligand Tomorrow’s
[*®F]GE-180 - first in human results in the course of radiotherapy Experts

Session

22 0P366 Clinical evaluation of *®F-PI-2620, a next generation tau PET Neurosciences
agent in subjects with Alzheimer’s disease, progressive
supranuclear palsy, and non-demented controls

New radiopharmaceutcals - clinical

23 OP112 Imaging beta cells in patients after Roux-en-Y gastric bypass New Targets
(RYGB) surgery by ®®Ga-NODAGAexendin-4 PET/CT

24  OP547 [123/131I]IMAZA as a new theranostic tool in patients with Clinical
advanced adrenocortical carcinoma Oncology

25 OP172  First experience using LMI1195 in patients with the suspicion of Clinical
pheochromocytoma or paraganglioma Oncology

26 OP079 A proof-of-concept study of ®*Ga-TATE-RGD PET/CT for Clinical
duel-target imaging of somatostatin receptor and integrin a, 53 Oncology
to detect lung cancer and neuroendocrine tumor in a single scan

Clinical Oncology

27 E-PWO082 Prediction of small early lung adenocarcinoma Clinical
with aggressive histopathologic subtypes using Oncology
PET and CT radiomic features

28 OP113  ®8Ga-Pentixafor PET/CT Imaging Targeting CXCR4 chemokine New Targets
receptors : The First Clinical Experience in Lung carcinoma
subtypes

29 0OP302 Combined FDG and 4FMFES PET Imaging in ER+ Breast Cancer Clinical
Patients for Improved Diagnostic and Prognostic Value Oncology

30 OP238 Repeatability of tumor hypoxia imaging using [*®F]EF5 PET/CT in Clinical
head and neck cancer Oncology

Prostate

12




31 OP126 Impact of ®Ga-PSMA-11 PET/CT on salvage radiotherapy Clinical
planning in post-prostatectomy patients with early biochemical Oncology
recurrence

32 0OP121 Impact of Ga-68 PSMA PET/CT on radiation treatment planning of Clinical
prostate cancer Oncology

33  0P243  Simultaneous whole-body '*F-PSMA-1007-PET/MRI with Clinical
integrated high-resolution multiparametrical imaging of the Oncology
prostatic fossa for comprehensive oncological staging of patients
with prostate cancer

34  OP119 Tc-99m-MIP-1404 Imaging for the Detection of PSMA-Positive Clinical
Lesions. A Pilot Study in 380 Patients with Histologically Oncology
Confirmed Prostate Cancer

35 OP073 Comparison study between *®F-Choline (FCH) and Clinical
68Ga-NODAGA-MJ9 (MJ9, Bombesin) PET-CT in prostate cancer Oncology
initial staging

36 0P492  *zr-df-IAB2M for PET/CT imaging of prostate cancer Prostate

Cancer
Targeting
Therapy & Dosimetry

37 EP0621 The FOXFIRE/SIRFLOX/FOXFIRE-Global randomised studies of — Clinical
first-line selective internal radiation therapy for metastatic Oncology
colorectal cancer

38 OP237  First Interim Results of the Radium-223 REASSURE Observational Clinical
Study: Analysis of Patient Characteristics and Safety by Prior Use Oncology
of Chemotherapy

39 OP545  Somatostatin antagonist theranostic pair ®8Ga-0PS202 and Clinical
1771 u-0PS201 for well differentiated neuroendocrine tumors Oncology
(NETs)

40 OP012 Pre-dosing with Lilotomab Prior to Antibody-Radionuclide Radionuclide
Conjugate Therapy with Y77 u-Lilotomab Satetraxetan Signi cantly Therapy
Increases the Ratio of Tumour to Red Marrow Absorbed Dose in
non-Hodgkin Lymphoma Patients

41 OP013 Bi-213-anti-EGFR-MADb therapy of recurrent bladder cancer - a Radionuclide
pilot study Therapy

The Specials

41  OP153 A 3D-Printed 2-Compartment Kidney Phantom SPECT
for Evaluating the Accuracy of Quantitative Quanti- cation
SPECT/CT Imaging

42 E-PWO042 Incremental value of ultrasonography in incidental focal thyroid Do.MoRe
uptake at *8F-FDG PET-CT

43  EP0727 Applying radiomics and machine learning on PET images to Clinical
predict lung metastases in soft tissue sarcoma patients Oncology

13
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ZELHVER RS H A s DS T IR A& T3 - B 1974
F T1-201 JEFHAEAZ 1 B ER2ER PR 12 B2 DA Efa e & 5 (58 FH YU 4 -
TI-201 chloride ( “FZEHH 72 /[\HE > 68-80 KeV ) 4% oy $5fE+-EJF ( Sodium-potassium
pump) EFEGHE ACHLAIHE - EEBE R - 18 3-24 N Z &I RHE
OHIFFE (myocardial viability ) O LAHRE R EE BT B AIEEE - NEE
(redistribution ) R - 8 A BEST — RS 4897 - R ATRPAL A EhER TIRE LUK
REAREEY O AILIUARE AR © Te-99m sestamibi A1 Tc-99m tetrofosmin (Tc-99m
R 6 /NI > 140 KeV ) & H s B AHAR R AE AL SRAG > K288 TR 2 8 (e -
R ATRE ST - S BE S REELIR SRR i B TR R AT EEY) - IR AT o0 [E]E F AE T
Tl > 3 VU INRHR P TR S REAVET I OB - HRY T1-201 A R4
8B > BRI A HEFE > Te-99m sestamibi Al Tc-99m tetrofosmin HI& IR dn LHY
EHBE TSR] - FRE AZHIRZLES DAV I B O A\ B2 SRS A &N /]
EERE  RILE SR ORAE R R H 2 B B TR R - 2206 T1-201 ~ Tc-99m
sestamibi 1 Tc-99m tetrofosmin =& pq i bz el THRAEELER - AIEDN -

Intraceliular
201-T
Perfusion
delvery
Thallium-201 Na*

> K'

Cell
membrane
Myocyte uptake represents
Sarcolemmal membrane integrity
| Cation flux

Intraceliular ]

Perfusion
delivery  MIBI 80 mv
N
Tc-99m sestamibi 100 mv
and Cel \®
Tc-99m tetrofosmin membrans

Myocyte uptake represents
Mitochondrnal membrane integrity
Membrane electrochemical gradient
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Property = Tec-sestamibi " Te-tetrofosmin 71 thallous-chloride

Availability Kit preparation with  Kit preparation at Long half-life makes
heating room temperature  supply convenient

Imaging protocol Separate injections at stress and rest Stress and rest data

(if a rest study is deemed necessary) from single injection

Imaging flexibility Stress and rest on same or different days  Stress imaging must

begin immediately

Image quality Optimal for gamma cameras Low emission energy,

low count rate

75 ~ T1-201 chloride ~ Tc-99m sestamibi A1 Tc-99m tetrofosmin %5 EEEEE (TEETEEE)

TSR E DG E R FREERELL N 2B TREER] (Tracer)
YIRS ERE AU R IEED - BHEfAEEREEES (signal to noise ratio ) » s2G ¥ LEE B
HE IR B L 11 T - 4 B 1% R IS R Bl AT A T e - FE S BV B ST AT -
{EZERIR FANEELLARE - 20N - A ERYREERIR R & BL O AR BRI %
% 2 EEPIhaR - HA 0-water LLESBEITERAE ISR IR (% o

Quantification of myocardial blood flow:
Different kinetics in different tracers

6

/ 150-water
5
/ 8F-flupiridaz
g, =
: sl
'g . 3N-ammonia
? i
g2 —u | 52Rp
] / 2071
MRI/CT
. o contrast agents
'\ { :' 0 1 2 3 4 5 6
%\\\\‘_‘ R Absolute flow (ml/g/min)

£~ oREEERIEV IR EL L AL R B (R ((F& ek )

15



TEAREIRER (Coronary artery disease ) St FIETAITFZIFA » LfILE
7E#4% (Myocardial perfusion imaging > MPI) SR EIREIARRAHTZEITHIZ G
HERMHE EHAIHME ATIRE - F-18 £E5EHT MPI BUK MG R2 B 77 R st A Eilgly
BRI (A /\) - G40 Allammaz lu bTFEEI LA F-18-FDG {7 Ry il % 20
Tr#ENIETR — P ER SR F-18-FDG-rhodamine 75 HPLC &i{bRIA{S L4 98%
Hphn » BTV E B ES 60 J1#81% - REVDBEHI AR B RS ImAEE (>11%
ID/g) °Zhengxing Zhang Wt 72 BB AIER R AT VU ER A AE & Y F-18-FBnTP -

A FHHBR S F R A SEVNE DA S R AL - nIRE(E S RCr B g S i B -

(A) N /N\/ N /NH
O bee @
O 30 O

"8F-FERNB 18E.FTMA "8F-rhodamine 6G

NP

/\/O\/\’HF

18F_FDG-rhodamine

(B) wF_Qp{@)B F~©w"@> ’BF\/QVP@l

3 18,
18E_FTPP 18E_EBNTP Para-F '°F-FMBTP
Meta-F '8F-mFMBTP

wF/\/\/\p@)
18 3
\/\/\p@> F-FPTP

3

TR
['®F]-TPP-Green P
18E.FHTP 2

J\ > (A)F-18 gl RS o (B)F-18 e T AE 2 ((EETEER)

"*F-flurpiridaz W R AT LSRR - B ATE B AR =1 BR
PR E O AIREAYRCR - 555N %HE F-18 FESCHVRUIN RS2 A4 F-18-FBnTP »
F-18-FTTP » F-18-FHTP f(l F-18-Fmpp2 {EEEIRATIHZE T LIRS B A [F Rk
ERE R P AT T SRR - (A TL)
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Probes BEFDG-Rhodamine WEFBaTP BEFTTP “E.mFMBTP SE-Flurpiridaz BE-Fmpp2
Class ammonium cation phosphonium cation  phosphonium cation  phosphonium cation MC-1 inhibitors MC-1 inhibitors
Charge n cationic cationic g neutral neutral
logP 1.6 om N 1.78 4 0.05 1 y R ]-, .
RCY (%) 7.0 4 1.9 (based on ""F-FDG) 62 £ 1.4 (NDC) 10-15 (EOS) 50 (DC) 25 (DC lwI\
Heart Uptake (%ID/g) 11.24 £ 1.97 (rat) - 151 £ 0.04 (rat) 27.39 £ 1.46 (mice 9.5 £ 0.5 (mice) z 1\ ¢ (mice)
Heart/Liver Ratio 212 (rat) 1.2 (dog) 8 (rat) 4584 (mice) 3 (mice
Heart/Blood Ratio 28.10 (rat) 16.6 (dog) 75.5 (rat) 23.82 (mice) - 10.29 (mice
Time point (min) 60 X 3 ™ 3
Current status rats dogs rabbits dogs Clinic trial (Phase [II) pigs
References 26 2,2, % » 44 53 62
* Time point means the time point of heart uptake and heart/ liver ratios in Table |

H,C

CH, O

[ 1~F-18 FEECAYBUER MRS 2 RIEE R K F-18-flurpiridaz &fte( {FE TSR )

=M OHLEZE (acute myocardial infarction > AMI) #{E 2 1% » EHEEEE4H
SR MR~ KHE - SURBBERY LA EIRAHBRFT U - MRI RS R
5o BRI ET B G R AL e AR A A IR o KT B A 1 A M H R e A PR K
Fy T2 5tha 8 E (T2 relaxation) - PL T2 {ERyse GBI ELRENANY T2 REEMILISR
(T2-weighted MRI) i FI 2P 7K ek A [ Ry R EE AR FE AV AT 5 ZE B &Y FDG
B ERHIRRZEL ALK 5 BRT &5 RAVRESN - EEATLUEM late gadolinium
enhancement (LGE ) CMR technique (LGECMR) YLz & B2l &30, CoflL4H
B9S2 E] Nuklearmedizinische Klinik und Poliklinik fJ Christoph Rischpler
W5EERIZEFI R FDG PET/MRI K Tc-99m sestamibi SPECT S5 [E S =0AT55: >
13 fir B E B THA ARG - EEasS 80 R Area at risk (APECT)EZ Inflammation (FDG)
[EFFAE F EAHRAME » 1 Scar (LGE)AV&E RN IL Hfhaba i = - HAiydFRE %
ERAREER G E ISR - (A&
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Rw(.1£ Re{.55
. o= 59 p<0.05
80 e
70 ;
B . Y
£ 60 | R
; 50 B Area at risk (SPECT)
()]
@ B Edema(T2) Ecema (T2) vs. Area at risk [SPECT) Scar (LGE) va. inflammation (PET)
b 40
:E: 30 B Inflammation (FDG) .;’ (,T :.‘: »;
[
% 20 B Scar(LGE)
wi
10 .
0 , Lt ; .
*p<0.05
Edema (T2) vs. Inflammation (PET) Edema (T2) ve. Scor (LGE)

+ ~ MO RS A FRR R LR (fF&Eek)
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(7)) W EELRERS AL B S S e

2P (Theranostic) & T /4% (therapeutics) K i2#f (diagnostics)
IEMEZErER 4 T B EEEH AR IRl YREEEA FS R LSS S TR DA
EITREECAE - IEE HAZ T BB KGR o (WE+—)

(
\ Radionuclide I

B~ or alpha- B* or gamma-
emitters emitters

[ Linking molecule J

l Binding molecule ] ;

&

+— Y R E R (TEEREER)

HAETHFY e =M e B 02 o Kt~ B K KEKEEE T (auger
electron emitter) - {HAEH N EHI2ET - £ BREHTTR STl THER (L B K
SHEEREIRFE T - BRI ERR R HIIR BUEHEEN] > ST ek et E
RS H 2T IZ AR R TH ST » AR TPk 2 Bo ¥ ixtE (Isotope pairs)
W& R —E R HERY TR - (ER2ETZ A ER e AR - At R R 2
HEEGTHIE - A8+ 2 A [E & B [E{F/Z 57751 370 MBq (10 mCi)Hy I-123 Ed

5550 MBq (150 mCi)f5 I-131 {7 EHIRIRAT 2B ELE;

*® N EREZETRCEIZE (1sotope pairs)

Therapeutic Isotope Imaging “Surrogate(s)”
1-131 (t1/2=8d) 1-124,123 (t1/2=4.176 d, 13 h))
Y-90 (t1/2=2.7d) Y-86/In-111/Ga-68/Zr-89
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(t1/2=14.74h/2.8d/1.2h/78.4h)

Lu-177 (t1/2 = 6.7 d) In-111/Ga-68/2r-89
(t1/2=2.8d/ 1.2 h/ 78.4 h)

Re-186 (t1/2 = 3.7 d) Tc-99m (t1/2 = 6 h)

Br-77 (t1/2 = 2.4 d) Br-76 (t1/2 = 16.2 h)

Cu-67 (t1/2 = 2.6 d) Cu-64 (t1/2 = 12.7 h)

Sc-47 (t1/2 = 3.35d) Sc-44,43 (t1/2 =3.97 h, 3.89 h)
Ac-225 (t1/2 =10 d) Y-86/In-111/Ga-68/Zr-89/Sc-44,43

(t1/2=14.74h/2.8d/ 1.2 h/78.4 h/3.97 h, 3.89

h)
As-77 (t1/2 = 38.83 hr) As-72 (t1/2 = 26 h)
Th-161 (t1/2 = 6.9 d) Tb-155,152 (t1/2 = 17.5 h, 5.32 d)
Th-227 (t1/2 = 18.72 d) Zr-89 (t1/2 = 78.4 h)
Pb-212 (t1/2 = 10 hr) Pb-210 (t1/2 = 22.3y)
A B
-~
2
.'

=~ (A) 370 MBq (10 mCi) I-123 #E2[& ; (B) 5550 MBq (150 mCi) 1-131 3#SE2 M ({E&4

%)
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TEHEE N 73 RS (neuroendocine tumors » NETs ) 1E 3557 Bk 10 52 B A i
H6 (Peptide Receptor Radionuclide Therapy » PRRT) & Fier fuiE{ THe
TR AL BT (In-111 octreotide scan ) fm & AR MERE &3 Myl R 2 aa bl
5] By BE I 2 AU #EEEY)) DOTATATE 43 AlliE:E Ga-68 ~ In-111 K7 Y-90 » £l In-111
octreotide LLERAEREE D AHVIBIY - A& A FERZ E & s B E —Hrit 7 (e fE
R R o (AIET=)

Biodistribution studies in tumor

bearing mice
»  Comparison of DOTATOC labeled with 67Ga, """'In and Y
to ""'In-OctreoScan

tumor uptake

35

In-111-OctrecScan
e 5% &2in-111.DOTATOC
5 — . B Y-90-DOTATOC

1Ga-67-DOTATOC

15 ¢
10 1 [
| I ‘
0 I
24n

ih

(@ENERGY [BROOKMAVEN Courtesy of Helmut Maecke, Ph.D.,
Univ of Basel, Switzerland

Y EARS OF
DlSCOVERY

+= ~ KESHE(Ga-67 ~ In-111 + Y-90)fZ%E DOTATOC K In-111-OctreoScan 1 i /|\&.
4R34 (fEERES)

RIEE#AYES R = IR B AR A A ERV B sE 220 i
T BRI ESHRNRITIE » 41 Sc-44 1Y EB(AV) B'HIFIIRE R (KN Ga-68 » 1F
PET E2{0VfRHFIFE Sc-44 (B> Ga-68 - A1 Center for Radiopharmaceutical
Sciences ETH-PSI-USZ, Paul Scherrer Institut 1y Christoph A. Umbricht B2 E % »

(EFR LA Sc-44 135585 PSMA-617 > HATHERE FJAT (Ll Lu-177-PSMA-617 > HTEF
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HERRE Ga-68-PSMA-617 7 Ga-68-PSMA-11 B (% » H Sc-44 *[-%EH 4.04 /NI
17 Ga-68 B R B SR (A VRSB A% H AT A RSEEREAER -
(4] +14)

(A |[TGass | ko (o) =830 keV

e
P 1OTT ) )

Preclinical PET/CT Scanner (eXplore Vista, GE Healthcare), ETH Zurich - PET platform Prof R. Schibli

s Images Obtained with PSMA Ligands

PETICT SPECT/CT PETICT PET/CT

v Y]

¥ W 7

PC-3 My . . PC-3flu '

PC-3PIP PC-3 PIP

Ki Ki

8l

YLu-PSMA-617 / *Ga-PSMA-11

(@ENERGY BROOKHAVEN
PC-3 PIP = PSMA#* tumor, PC-3 flu = PSMA™3 tumor; Ki = Kidney, BI = bladder

—+PU ~ (A)Ga-68 £ Sc-44 (1 B Y FHIEE = LLHY ¢ (B)PSMA-617 43 HIFEEE Sc-44 ~ Lu-177 J%
Ga-68 Hi Ga-68-PSMA-11 JirFitF IR e/ N =UIe s | (fF&tss )
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KHE (Dementia ) J&—fEEE - f iU E RS2 2 R L M BRIR IS E 1

AE MR IRABE B R BN - ISR E H O DI RE KRR IRV EE R o [ 440 BUE

(Alzheimer's disease » AD ) 2R EHER & RAVIFEA - &5 7 /REER > &1
S HERE RS - AIREIF AN BT R LRI S M AC DO RE R - Bt 2 AR
R PR DESE. (B-amyloid plaque ) AYIILRE » DR FHASAHAR P i 8 A 4k 44T
Tau &£ H (neurofibrillary tangles ) #y/E A » HoAth A [E] 5 R EE ARV R BHE > 4140
PS5 IR AE L FE (Dementia with Lewy bodies » DLB ) ~ %H gH &5 AU 0 FE

( Fronto-temporal lobar dementia » FTLD ) ~ {7 _EiiBiE ( Progressive
supranuclear palsy > PSP )~ f7/BE FLJEf%E{EE( corticobasal degeneration» CBD ) -
MM ERIE MRS (chronic traumatic encephalopathy » CTE) 55 » #[I{a[ 8 AD 178
Rl E B RTAIHRE -

DLB /Z# A AD &5 RATHL MR LR EE - BRIERETYE R -
i AE RSB AR LE R E I AT R B S AYES 2 (R AG (Lewy-Bodies ) JJIf% © iR
B (fluctuating ) BERITHAE S ATBIFRERE » 0 & HIFR 260 SO AR EREREAR
A - R B AR £ T B[ H5E ( Rapid eye movement sleep behavior disorder )
B PURS 9 B (antipsychotics ) 8% B8 8RN » DA S AF Fish B0 A% JES 1if 46 i 1Y
SPECT/PET 52{5 v % [ el 2 ] YRR » B /2 b PR Al - FTLD 2200
FIRGEREATE ~ FRTEWZE 4y — TERSER R LI - FEAE40/ MR 65 B# » FTLD
ERAHELE YRR R H Dl 40764 A EE R RS - B RATE 5
FOEEE = 5 AR B LAY A -

MBS BATE RS 51 AD » PET i&se &5 R L SPECT §E4F » EEEAMAY CT ~ MRI
iS5 PET spRRE B 88 H AD (YR HASL » thm] RS LM R BE - — %
M= FDG HYPET X E& S/ GAT AD B KA THEE R AR N SR A
B FEEAEE M G (K > FDG 431 v fs E &SR ¥4 ; DLB Y FDG-PET 522 2
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HiFREE (Occipital lobe ) {EATH%S - HiFR cingulate island sign £ > BI{&
7 (Posterior cingulate) FEALAIIEE ((Precuneus) KBLIREZ (Cuneus) HEL
A AR © FTLD RIRIERTEHEEN A A (B IRE - T RERIH
IR PEHET TEJEESE (primary progressive aphasia » PPA) = (4/1[E--71)

AD DLB FTLD (PPA

+71 ~ AD ~ DLB J% FTLD #7] FDG-PET 5215 ({EETESE)

Tau & AVBRETF LR LR BERAVERE » 2KE LM Institute of
Nuclear Medicine and Department of Chemistry, University College London HY
KerstinSander FFZCE[% » K] F-18-AV-1451 1Y PET {4 N LB E LS - H£F
33 AAFEMHER LR EYEZ S HE - S8R F-18-AV-1451 $fA 0 24 R0E

AEERRmaEaesy o (AE75)

—N
A . . N\ //
A X N
. A .
. a 18F
E
= ['8F1T807 (['®F]AV-1451)
@ 4 a
f—- ak " 4 ™
g R
[ '™ < "
[=8 &
c o2 . - N .
g H & & - - -
g i ey — . s | N -
- & Al .,fa.:.. -*‘-5'1.—;-4_ i Ty nl -”; NI
0 =&
AD PICK CBD PSP FTDP-17 TDPA  TDPC DLB/PDD Control
n 5 5 ¥ 6 4 3 3 3 4

75~ F-18-AV-1451 S EHRALCEE 2 &5 & /b (fF&fEss)
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B JEE Ry (amyloid B (AB) protein ) HY 2 f&/E AD EHZEAYEHHIAE Z — -
PER SRS Institute of Brain, Behaviour and Mental Health, University of
Manchester /Y Christopher Kobylecki tHZ2E 26 8 {1 ZHRALERIZENE (FTD)
Je 10 firfal 22 BE (AD) 5 HETT F-18-florbetapir HYIET-HR5E - 81 10 4
Bzt (Control) #E(TH:E: - BEPRSABRSEILIE T AD B4 L B E G
florbetapir TEUKESFS FTD 4R HHIA4H - AD 4THEEE - TEESE B3 - HI 78

( Cingulate gyrus cortex ) 5z Pt 7 NI&IEAY florbetapir TZULTRS Y FTD 41 »
HE—2F6 FTD BE A & M &8 florbetapir I UY » &7 F-18-florbetapir
HY PET sef mlR Bt AD fE sl ne 2 i - (WIE+t)

Amyloid-positive FTD ?

3.0+
@ 2.5+ * e é
= >
2 2.0+ @ *
w *
= o sl
oy 5 b
5 ¥ ° :
@ ..-.". !.‘E
£ 1.04 ©
2
w

0.54

0.0

Control FTD AD
&7 year old male, 3 year history of progressive behanicwral dsturbance: Disinhibition, loss of empathy. poor judgment
|ack of rsight
NO report of memory of spatal prodlems, Neurological examination normal
Neurcpsychology: bland affect, facetious, inatientive. Executive dysfunclion, memory'spatial function preserved,
MMSE 26
Homazygous for APOES allele
Kobylecki et al., JNM, 2015

-+t ~ F-18-florbetapir /> Control ~ AD }7 FTD HY PET 2% ({EEEE%)

REESE B BB ARSI Z A # B A2l ke - A B
WARTKISEE R T RZA T HHRE - B H A= AeE1IEEY) - [Nt
E DU IR A R AR RE SRR A ATEIE - T B e R R th oy T2 7
2l o ARG HEIa R IT TR ERIR GRS ER YR © BRPR_EERY
REERIAE B2 BE v #E HH PET 1 SPECT f4 B8 S5 15 A > it & 88
[T S B PR T 3R > A B AEHERE K oM -
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AP IV VR E o=t

T B VI A 40 B R T S 7 A P O {1815 1 e A 8 o 4L e LA e (e B
RN T - BoREEEERE S o ISR - BRETIEES - F—fRRREIATTHAE -
SO AR T RIS SR EE 2 F55E » AL e B U T e ek 2
B 0 BRI AOVRE MEE 2 EE At-211 ~ Bi-213 ~ Ac-225 ~ Ra-223 J Th-227
o

fEZATEML T S BT - (BAERRRATEN s - B E
ERGZENIRIER > AU BET B MREE RS - BREE RS - DUE /s
{51 > FTRTBUR AL RE S ST a emitters 51 B emitters AHSFERRE - AU EREEIGAYPTA
firy (VNS 0.1 23JED W RSP R 5 & AR R ©

(A) (B)

-4/~ (A) B emitters ; (B) a emitters ({EEEE)

K B B BLEFfE £ Stig Palm - T-HYEIX DL OVCAR-3 O ELEEHY/NEE BN -
ELi 7 IR [ETEERY Bi-213 BEGEERMRD RS MX35 HYJEERY » MX35 SEH N SL4E
W E M B R R IAYE [ sodium-dependent phosphate transport protein 2B

(NaPi2b) - &M Bi-213 R AH IR AR - AR R 4R 58605/ UH1.
Bl iR AN RSB MRS E R QMR EN & SRS
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B[ EHY 9 MBa/mL Bi-213-MX35 &H ! FEEE SRR EAH (3 MBa/mL) 54F -
HE b gt el s 2 Gy s VEpras IR E R - (OB

Nude mouse tumor model

10" OVCAR3 cells i.p.

Ow 1w 3w Maximal tumor diameter (mm)
- = C - o 7 )

I 4
0.6
05
04

03

0.2

o1
|

Macroscopic
tumors 8 weeks

S B S S S S S A

Time after inoculation (weeks)

Tumor take > 99%

7L ~ Bi-213-MX35 ¥f OVCAR-3 DN/ Nl et (TEE %)

SR IE R R DRSS A L T R PG R O S B B W ATl - 2k
H ¥ #L Department of Radiation Physics, Sahlgrenska Academy, University of
Gothenburg Y Tom Back FFZL/E % 2 ¥ MX35-F(ab’)2 HYBEREH S F EvfEsE At-211
& LI ERAG L GT455E - B14Z OVCAR-3 [l / N HVEEY BRI & » Tt ey
REIFER  UISTERETR R EEYRI S e - BiaT s 2la iR IR E
K5 12.4 Gy J 16.4 Gy {F &5 8 S0 iz T R 8 B 4 PRETAH S AR W8 relative
biological effectiveness » RBE) %y 5 [V&fiam @ FEHZEE 2 ERIER 2/ D FR2E 10Gy
PLEREHRAVEIE - (J0E )
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Characteristics of Study Groups

Injection (MBq)

- Median Total absorbed tumor
Group  Mice (n)  Tumors (n) 1 2 3 Total activity (MBg)  survival (wk) dose (Gy) TFF
1 10 20 134 1.46 110 3.90 11 16.4 100%
2 10 20 0.87 063 0.77 2.27 28 9.5 45%
3 10 20 0.36 046 0.38 1.20 N.D. 5.0 5%
4 8 15 0.00 0.00 0.00 0.00 N.D. 0.0 0%
5 10 20 153 1.43 — 2.96 16 12.4 100%
6 10 20 1.02 0.60 — 1.62 40 6.8 20%
7 10 17 0.50 0.45 - 0.95 N.D. 4.0 42%
8 10 20 0.00 0.00 — 0.00 N.D. 0.0 0%
9 10 20 1.10 — — 1.10 44 4.6 0%
10 10 20 0.77 — — 0.77 N.D. 3.2 0%
11 10 20 0.38 — — 0.38 N.D. 1.6 0%
12 10 20 0.00 — — 0.00 N.D. 0.0 0%
= = =
Hematological toxicity:
v
WBC suppression in nude mice day 5
100%

> e

S 06

v

2

2 oa

: RBE=35-5

g 0.2 - . 2

i LT L1l - arte

: A y=e y=e . y=e

- ' .
10% \ 2HAL O .l \%» (low dose rate)
0 : :

. 0.6 Gy 2 Gy 3 Gy

Maximal tolerable absorbed dose to bone marrow = 0.6 Gy.
A Corresponds to =1 MBq 2'"At-mAb i.v.

ot~ BRRDUAG MX35 K2 MX35-F(ab')2 AR DRELRE /Nl Z B (S (TEE ek )

28



(JL) AIS BRI U TR 7

BN B & b gIY IR AR R e h— (82 2 S R AV E -
Ay P E B R RAEE L —  EREEER R E EF S A
TRIE S B EAEFERARET - RUFIRR s R A A 10 FIEsE — S A
BUEFRFEEB AL » KLY 00%HT LB MRS IRREE (mCRPC) BH A HIRAF
5% > 75 2015 /N HErRaE Az AR T 85 223 U | INEIERL IO REE -
VER A B 2 Ay B 5 aE B EE PR 2 F > AR IS TR A
1] FR SE A B LER B R ARTERIFE ARG - (B8R 223 mliitliEaeE H B4R

(linear energy transfer » LET ) (Y o iz~ » 1| FH 8 ERLES Y I 4 R SR (A m] SR AT
B&H > RESE R D G IR AR IE N T - B S SRS e L A Y
FEANREETY - HINSNTRIEEE - A BR AR E - BRly B eI RTEsEEE -

SRR 2 BLATS R E DTS (PSMA) R R BB | B o 22 M
B - PSMA R—ZERE T - {ERTYIBREAIR R BRI - THEEML - E M
FOES I AR B AT Y AR R AR - At AHRRsH AR 79 - S ERVERIE 1
H Al PSMA FEFEEEY ATAREEE B FIRIBUREEI7 2% > 1400 Ga-68 ~ Cu-64 HETT PET
AERZEL Te-99m ~ In-111 7T SPECT i&sza2ll - fiat b Lu-177 A TIZFEREHAHR -

A [ B 52 6% Department of Nuclear Medicine, University Hospital
Heidelberg [ C. Kratochwil BFZEE5 - #E1T 1 14 S4B GUME AT B 5 A B
7 AL Ac-225-PSMA-617 JEFHE VIR ARFRASETS - A REFR i & Y SR 2
FAEEERER o R REE DL Bl H HY4E ZERIRE T Aor 4l - B ReURdE R E B
REET Ac-225-PSMA-617 T S 100 kBa/kg » 1R & H 20 B EE Y [1HANE

(xerostomia) ~ BLAMLHIEERIRE - (HIUEH HéaTBEREHA] > a5
BRFFSLPUR (Prostate-specific antigen » PSA) A:{bim & filir 4 NS - Bl

bR (i H 46 S8R AT HE AR Ress Bl E il 2 50 kBa/kg #EMESMER ER &
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{EHIHIRE R ROR 22 - N VB AL A4S 75K 100 kBa/kg Y
Ac-225-PSMA-617 R {ERSEREI(F RIS Py - (40fE —+—)

Empirical dose-finding
Results

2 MBg 8 MBq 8 MBgq
AG-225 AG-225 A~ 225

YISE FSOALATION PCA RESPIA To0GT

SO TT TR TIT I TIT
S TR T L
TR I TR T
T U LITI T

B MBq BMBg 8 MBqg
AC-225 AC-228  Ac-225

[T

Empirical dose-finding
Cases

A L]

O

\

“+— ~ Ac-225-PSMA-617 EEIRIEERGEE (TE#ES:)

H—E AR 8 N E R /S R Department of Radiation Oncology, University
Hospital Heidelberg [ Florian Sterzing tfF5E[E[X > HIIFZ2 LA Ga-68-PSMA-11 {E s Hij% ]
BREEiSEse T > ST RIS AR B3 HY PET/CT s2(8E1T oy BN R Bh B 4: 5T & Bims
BEGITEINIUNGERE - tH5eothdt 57 flERNRERS - g

CT Jz MRI5Z4% - #51c | Ga-68-PSMA-11 i&521% 50.8% M 6% TR A » LH
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AT g RS AT R D SR HiE - B BhE AR S 45 Y 58 R S iV E
(Intensity-Modulated Radiation Therapy » IMRT)SE#54E IR E R A MESE - 2D

A EHHSAAERS - (AE )

®Ga-PSMALL PET/CT

—+ ~ Ga-68-PSMA-11 F ZHE PET #2{5 ({FEHER)

& PSMA-11 =, PSMA-617 By AlIAEAE S 12 HE AMREA - BRs e BV
[ i 25 68 A s e R S P S B BT TV R MO [ G s AR BB R .
PSMA 7352 fEE B AU I s SRR BB = - ISP AE AR N PSA S{EHL
REVEIYIREER S E S - 2EEREEE R 15N - IR R &R A5
ACIRH R R T L
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=0 B
ARBINAZS 0B B F S BRI & RS BE RN T B HI
ST EER - SHET G S5 BEHE - O8O IEIER BRI B - U

EHESE » OfeRelan T -

(—) AT ERFEREA I G B 5B 5 SR TAR R AT SH o R E ETE & BRI RS
HEAR AR T B2 EEPECREED (Fd%) - R T 55
EEBTETTRAN (Fd%) ~ BIRESEEAY KRR B Y ~ BERRSR
W AT~ BFEREE  L 0 - RERBIEE VIR EL R YN E R EEE - &
SRKAETEEYIFASE 2 5 M Ae B SR S B2 » 5 EaIRE R (EE > SR e B
FTeR ~ M BB e R SR (B (2 X B ) -

(Z) BV EE AR - e & U TR R ZARSEHY/ Ny T SV s R bR » o0
TRAGIL B EEY)H G & A LA R AH R - (A EHYRE ELEARAGEIZLFTAE « B R E—
AL TRESE A FETIRR - BT TR2EBUaE > FEMRRE R e A B s -

(=) FCFEAREEE R A R B YRS - R YR Rt B (B - 3 T-R2802 T

HEBHIRR AR ZE > e ERRFEIR B R T BRI VRS GER T

TECME R B EEYINT S - AR EAC & B ARSI B OG » B IR
B AR TS FRIRCR -

(VU) SR EBRZRSHIRE > Te-99mA B EAE S BIHVES T A THEE - RAREIRE
DIEYEIES - Te-99m LA g3Hy T 2\ L1 » AR ZAX S 48P0y L0 -

(71) OHLEZETI-201 8 Eaa e A Z M VEVE R - fKZ > Te-99m MIBIEEE E -

() FEIARES I AL RS URBEN R F N > S F 8RR UREA60%R - 578
49200 > T ZE Anf S R T R PR S VU {IE o By fee B M {1 Bl AL BE 2EY)
SRS B et IXBE R AR R R LAY S R niBE Y b - BEIREE
HIESSEIRR -

o}
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(t)

(V)

Ge-68/Ga-685% 1 85 S LM B & AN - Ga-683% 4 ax s (i _E I m A RS >
G A s A B AR AF > HethEckert & ZieglerZfE (it T KNG HEIH - Endocyte, Inc.
Oct.2.2017Z A HUSABX Ga-68/Lu-177 PSMA-617H M FZHE » THEHE 2 20204E 52 5 A
Aol R - JEEEEE b

EBONZ B FE - ZERBEGU Ty TR Eg EH R B TE AR E
AR SRR - BRSPS EEE NSRS R E R30S EES
A1SMEIBHEE R - sy BIELOE L. ERY e = Tadam - (A ABOAEEIS & - Ak
BT ORI 2 8L

= 9 25

s
‘E‘éﬁl};

W
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g ~

ARSNEIEEMNZ T BRGNS - BEHIXBE VIR -« BT R

EREH

RAEEIE A > EH SHEWE » Sra RN RAZEER - WA RS S a LU ik -

(—)

(=)

(=)

[P i SRR AR RN A B RS BV T TEZ S BT RT S A
S PR R 2 B R TE & - SRS NER AR P AR B0 N S RS © H
AN GRS EANE 2 VWA LLE > RGHE S ER H FRE RS A Aier
(5] ERERY &Rk 2 TR A - 7[RI Y &R

AR & E AL > 2B T A F-18 ~ In-111 ~ Ga-68 > JAFF T IHRIAY-90  Lu-177
KiRa-223 - [FMiL ZRAVA FERTEUE AFTHIE AT - F5 REAF A PRE (o P A e 2R 8 B 25
A dss  WEGHGE - ERENXEEYIT AR = -
HTEENTEE E LR 1RGSR R RS A SR L R IRIE DL, T - fic & PS8 sfi%
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A method of DOTA-SP90 with *'In labeling, has stabilityand potential for breast
cancer imaging

S. Lee, S. Lo, Y. Huang, M. Chen, M. Li, C. Chang

Institute of Nuclear Energy Research, Taoyuan, TAIWAN.

Background: A new targeting peptide SP90, was identified by phage display, and has improved
can binding the cell surface of breast cancer. We use SP90 peptide linked with
1,4,7,10-tetraazacyclododecane-N,N,N",N " -tetraacetic acid (DOTA) as an new precursor. This
precursor can be radiolabel with different kind of radionuclide for diagnosis or therapy
purpose. The aim of this study was to find an **!In labeling method of DOTA-SP90, and has good
stability for breast cancer animal model imaging.

Method(s): Quality control of DOTA-SP90 precursor were >90% by High-performance liquid
chromatography (HPLC). DOTA-SP90 precursors were dissolved in 1M Sodium acetate pH6.
1C13 in 0.01N HCl was from Institute of Nuclear Energy Research. The reaction mixture were
performed in 300 12 L volumes, heating at 95°C . The labeling yields of >95% were achieved
within 10min. The stability of ***In-DOTA-SP90 product in normal saline and rat plasma were
analyzed at Ohr, 1hr, 2hr, 4hr, and 24hr. The radiochemical purities of Mh-DOTA-SP90 in
normal saline were analyzed by radio-HPLC, in rat plasma were analyzed by radio instant
thin-layer chromatography (ITLC).

Result(s): The radiochemical purities of 11n-DOTA-SP90 in normal saline after Ohr, 1hr, 2hr and
4hr were 98.5%, 98.4%, 97.7% and 95.6%. The radiochemical purities of M5-DOTA-SPI0 in rat
plasma after Ohr, 1hr, 2hr, 4hr were all >95%.No matter in normal saline or in rat plasma after
24hr, the radiochemical purities all reduced to 70%. ***In-DOTA-SP90 has stability in plasma
after 4hr, this time can be used for breast cancer animal model imaging timing and enough to
complete the cancer binding imaging.

Conclusion: We demonstrated that '

In-DOTA-SP90 has good stability in normal saline and rat
serum. *!In-DOTA-SP90 show specific binding ability of cancer cell in several breast cancer
animal models. ! In-DOTA-SP90 has potential to become a new radiopharmaceutical for breast

cancer imaging.
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Dynamic in vivo molecular imaging of **F-INER1577 in transgenic mice

M. Li%, C. Shiue?, C. Feng', H. Chang’

1. Institute of Nuclear EnergyResearch, Atomic Energy Council, Taoyuan City, TAIWAN.
2. PET Center, National Taiwan University Hospital, Taipei, TAIWAN.

Background: Epigenetic mechanisms mediated by histone deacetylases (HDACs) is involve in
many diseases, including various neurodegenerative disorders and may offer new therapeutic
opportunities. This is the reason why HDAC inhibitors (HDACIs) have been studied and shown in
many research and treatment of neurodegenerative diseases. Because of many illustrate
potentials of HDACis in diagnostic various neurodegenerative diseases, we assessed a novel
inhibitor, '®F-INER1577, which can permeate blood-brain barrier (BBB) highly.

Method(s): *®F-INER1577 is a radiolabeled derivative of benzamide (4-((dimethylamino)
methyl)-N-(4-((2-fluoroethyl)amino)-[1,1’-biphenyl]-3-yl)benzamide), as a PET imaging agent for
estimating HDAC activity in SAMP8/SAMR1(five months age) transgenic mice model of
Alzheimer’s disease(AD) and SD (Sprague Dawley) rat. At first, we use E_INER1577 to do the
permeability test of the bloodbrain barrier (BBB) in the SD rats. The senescence-accelerated
prone SAMP8 mouse (in comparison with aged SAMR1 mouse) is a model of age-related
cognitive goes down with relevancy to variation of the gene expression and protein
abnormalities in AD. ®F-INER1577 has been synthesized in ~3 % yield (EOS) in a synthesis time
of 60 min from EOB. Despite the moderate radio chemical yield, final radioactivity and
radioactivity concentration values (1.870.3GBg and 180MBq/ml, respectively) should be
sufficient for putative in the SAMP8/ SAMR1 transgenic mice.

Result(s): /In vitro studies showed that 8 INER1577 inhibited not only HDAC 1,2,3,6,8 enzymes
but inhibited growth of MCF-5 and 4T1 which are breast cancer cell line. In our research,
8E_INER1577 has successfully passed the BBB in SD rat. Then we use PET-CT to find that
regional INER-1577 uptake differences between the neocortex and hippocampus (0.45%ID/g in
whole brain, 0.52%ID/g in neocortex and 0.54%ID/g in hippocampus at 20 min after drug
injected, n=3, %ID/g means radioactivity per injected dose per body weight). For regional
differences in HDAC distribution, the most striking observation in SAMP8/SAMR1 transgenic
mice model showed that high bio-distribution ranging from SAMP8/SAMR1 transgenic mice
than SD rat model.

Conclusion: We synthesized a novel inhibitor *®F-INER1577 which may be a HDACs imaging
agent. We can assess radiotracer accumulation and density of HDAC in the SAMP8/ SAMR1
transgenic mice which displays selectivity for HDAC1,2,3,6,8 enzymes. It is the first time to use
this tool to measure density of HDAC | which target isoforms 1, 2, 3, 6 and 8. Moreover, PET
imaging with 8E_INER1577 may help the understanding of HDACs mediated epigenetic
mechanism of normal and neurodegenerative pathological processes.

Keywords: Epigenetic mechanism; PET; histone deacetylases; neurodegenerative diseases
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Cytotoxicity, In vitro binding and imaging evaluation of radiolabeled-DOTA-SP90
in 4T1 breast cancer model

M. Chen, Y. Huang, S. Lee, S. Lo, L. Chen, C. Chang;

Institute of Nuclear Energy Research, Taoyuan City, TAIWAN.

Introduction: Targeted delivery of drugs to tumors represents a significant advance in cancer
diagnosis and therapy. A new targeting peptide (SP90), which is capable of binding specifically
to the cell surface of breast cancer cells, is identified by phage display system. This study
investigated the cytotoxicity of 7Lu-DOTA-SP90 and in vitro binding and SPECT/CT imaging of
n-DOTA-SP90 in 4T1 mammary cancer cell line.

Methods: SP90 was labelled with **!In or *”’Lu in Institute of Nuclear Energy Research.
Cytotoxicity assay was performed in 96-well plates. Each well was seeded with 1.5 x 103 cells.
At 4 h after cell seeding, *’’Lu or *’’Lu-DOTA-SP90 (1 mCi,0.5 mCi,0.25 mCi,0.125 mCi and
0.0625 mCi) were added to each well of 96-well plates, respectively. After 48 h incubation of
Y71u or Y’Lu-DOTA-SP90, the medium was replaced with fresh medium. Then, the cells were
incubated at 37°C for 24 h. Cell viability was evaluated with alamarBlue assay. The binding assay
of In-DOTA-SP90 in 4T1 and CL1-5 cells was determined usinga 7 -counter. The 4T1 and
CL1-5 cells were seeded in 24-well plates. After 24 hours incubation, 0.1 ¢ Ci of Mnci3 or
11h-DOTA-SP90 was added to the control well or to SP90 wells at intervals of 0.5,2,4,and 24
hours. In animal study, tumor xenografts were performed in 6-wk-old female BALB/c mice by
subcutaneous injection of 2 x 10° 471 cells. At 14 days after tumor inoculation, nanoSPECT/CT
imaging was performed at 0.5, 2, 4, and 24 hours after injection of n-DOTA-SP90.

Results: The labeling efficiency of *’’Lu-DOTA-SP90 was more than 90%. The significant changes
were found in the viability of 4T1 cells incubated with *”’Lu-DOTA-SP90 in 0.125, 0.25, 0.5 and 1
mCi group. No significant change of viability in 4T1 cells were observed in each *’’Lu group. In
vitro binding assay showed that compared with control groups, significant high-binding affinity
of *In-DOTA-SP90 in 4T1 cells. The high tumor-to-organ ratios for the Mn-DOTA-SP90 (at 2 h
after injection: tumor-to-muscle ratio, 7.6; and tumor-to-liver ratio, 2.3) were confirmed by
nanoSPECT/CT images in the subcutaneous 4T1 tumor model.

Conclusion: This study revealed that ”’Lu- DOTA-SP90 could improve the cytotoxic effect, and

n-DOTASPI0 also showed the high-binding affinity in 4T1 mammary tumor cell line. The
nanoSPECT/CT imaging demonstrated that *!In -DOTA-SP90 could accumulate in tumor sites.
These results suggested that potential benefit and advantage of **!In-DOTA-SP90 was suitable
as a diagnostic tracer for the imaging of breast cancer.
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Theranostic probe Lu-177-DOTA-NIR790 for multimodal diagnosis and therapy
of cancer

C. Peng, Y. Shih, P. Chiang, Y. Kuo, T. Luo

Isotope Application Division, Institute of Nuclear Energy Research, Taoyuan, TAIWAN.

Introduction: Cancer-targeted theranostic probe labeled radionuclides has been developed to
provide multi-modalities for NIR fluorescence (NIRF) and nuclear imaging and for photothermal
therapy (PTT) and radiotherapy of cancer.

Methods: In this study, we prepared NIR dye-based probe DOTA-NIR790, which could be
chelated with Lu-177 for nuclear imaging and radiotherapy of cancer. In addition, the dye
allowed the probe to have multi-functions in NIR imaging and photothermal therapy.

Results: Animal experiments confirmed that *”’Lu-DOTA-NIR790 could target to tumor for

SPECT imaging and near-infrared fluorescence imaging as cancer detection. The SPECT/CT
images showed a high detection capability for deep tumor, and NIRF images showed a better
tumor-targeted image in the superficial tumor. The 7L u-DOTANIR790 also delayed the tumor
growth by beta-emission. After laser irradiation, the tumor temperature could be effectively
increased to about 48.6°C, resulting in tumor ablation.

Conclusion: The cancer-targeted theranostic probe (*’’Lu-DOTA-NIR790) had been developed
to provide multi-modalities for NIR fluorescence and SPECT imaging and for PTT and
radiotherapy of cancer.
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Preclinical evaluation of non-invasive imaging molecules of growth
differentiation factor-11 for aging-related diseases’ uses

M. C. Weng, M. H. Wang, C. H. Yang, W. M. Li, W. J. Lin

Institute of Nuclear Energy Research, Taoyuan City, TAIWAN

Purposes: The increasing levels on health-care budget of governments that is owing to
neurodegenerative diseases accompanied with aging have been defined in Europe and Taiwan.
According to recent studies, scientists have evaluated genes and proteins associated with aging,
including growth differentiation factor 11 (GDF-11) which has been defined its capability of
improvements on muscular function when treated in aged mice. However, the distribution of
GDF-11 in whole body and central nervous systems still needs more evaluation. Here we have
tried to develop radiolabeled non-invasive imaging molecules of GDF-11 that can be used to
clarify the biological mechanisms of GDF-11 in mice.

Materials and Methods: GDF-11 was first conjugated with DTPA under room temperature for
24 h and purified by centrifuge; the original and final molecular weights of molecules were both
checked by a MALDI TOF/TOF. After radiolabeled with In-111, the radiochemical purity (R.C.P.)
and stability tests in PBS and serum were investigated. *'In-GDF-11 was then intravenously
(i.v.) or intraventricularly (i.b.) injected into both normal and neurodegenerative mice for
SPECT/CT imaging at 1, 4, 24 and 48 h.

Results: The R.C.P. of "' In-GDF-11was checked as >95%; results of stability tests in PBS and
serumwere found as >90% within 120 h. Results of SPECT/CT imaging showed significant liver
uptake in whole body in 48 h. After i.b. injection of **!In-GDF-11, the collection was found
mainly in hippocampus, thalamus, cerebellum and olfactory bulb region at 48 h, which is similar
to the distribution of intrinsic GDF-11 RNA that is defined by in situ hybridization in previous
studies (ALLEN BRAIN ATLAS).

Conclusions: In this study, radiolabeled imaging molecules of growth differentiation factor-11
(***In-GDF-11) were successfully developed for non-invasively monitoring the biological
mechanisms in our preclinical evaluation. For several potential uses of GDF-11, more studies in
aging-related diseases can be evaluated through the uses of these novel molecules in further
preclinical and clinical research in the future.
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Brachytherapy treatment for hepatocellular carcinoma in Rats with
Biodegradable Microspheres following intra-arterial Chemoembolization

P. Chiang, C. Peng, Y. Shih, T. Luo

Institute of Nuclear Energy Research, Taoyuan City, TAIWAN

Introduction: The global incidence of liver cancer is increasing and has a poor prognosis,
particularly when the tumor is unresectable. Transcatheter arterial chemoembolization (TACE)
is a way of delivering cancer treatment directly to a tumor through minimally-invasive means
that affords significant reductions in systemic toxicity. The aim of this study was to investigate
the effects of biodegradable microspheres (Re/DOX@MS) on hepatocellular carcinoma in F-344
rats by intra-arterial Chemoembolization.

Methods: In the experiment, we used biodegradable and biocompatible polymer
Poly(D,L-lactide-co-glycolide)(PLGA) to prepare micron particles. Through double emulsion, the
microspheres contain water-soluble polymers, Poly(vinylsulfonic acid, sodium salt) solution
(PVSA). Doxorubicin is absorbed in microspheres by ionic exchange process, resulting in slow
release and ‘®Re-tin-colloid is embedded to fill the pores of microspheres, leading to
brachytherapy. The effects of Re/DOX@MS were evaluated through ex vivo and in vivo using
bio-distribution, NanoSPECT/CT imaging and ultrasonography.

Results: Experimental results show that 50mg PVSA/PLGA microspheres absorbed 2.5mg
doxorubicin within an hour. Microspheres were embedded with *Re-tin-colloid and
performed in a rat hepatocellular carcinoma model. NanoSPECT/CT imaging and
bio-distribution showed the microspheres were still in the liver after 72 hours. The tumor
growth was more profoundly inhibited by treatment with Re/DOX@MS than others by
ultrasonography during 4 weeks observation period.

Conclusion: To conclude, the present study is to develop a novel biodegradable drug delivery
system that investigates the feasibility of Re/DOX@MS combined with chemotherapy and
radiotherapy for transcatheter delivery to liver tumors. Transcatheter arterial embolization of
Re/DOX@MS is a potential agent for treatment of liver cancer. In the future, the drug delivery
system for cancer therapy could maximize the effects on hepatocellular carcinoma.
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