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TPp e bR PRI 2 RIS [ R OB I Al TRy
SRS E SRR Il N /FTJ[. g ERLAZ [ MIBG (radioiodine labeled MIBG) 7 i
el " ‘F?J“ I iR T RIS Vg > P RS (malignant schwannoma) ~ KF1#
(carcinoid tumor) ~ FRER) A ]ad(neuroblastoma) [JHTE'ﬁu“?’(pheochromocytoma) FH#@
A BITRA (paraganglioma) - ! '}{JQ%L‘%‘E’ET@ (thyroid medullary carcinoma) <5 > B[40l AL 5
MIBG [ [NZH [V [l S 1 [l E) T ALY 232> P T-131IMIBG 3 ﬁw” ST 14123
MIBG 3 ﬁ[” WoEr o A h*ﬁp 17 H’Fﬂrﬁ“ . F Camacho =~ gﬁ%p FJFH ] MIBG ,J/IFW/
I'J & |l Lewy Body Dementia 3,55 ?’iﬁlﬁﬁlﬁ%ﬁw SRR I [E Fﬁ‘?’diﬂfﬁﬁ%
Lewy Body Discase ful '] -8 MIBG Hif'[Rf » [i']') € £ RARELATH G - Ak
4 EEl R BN~ MIBG 7 HMR fifl (heart-to-mediastinum ratio)> F %% Mini-Mental Status
Examination (MMSE) it =4k » 354 1 5fie. PE]?J HMR cut-off point I%‘JLE') 1.36 >
SUE IS IPPER 5 IR - B RERES N ER AT MIBG 1S S R Vagilanil - B
jé'wﬁ ST IRTY AESESY 08T 0 8 TSGR D] Body Dementia iﬁﬁ*)d/?dﬁlﬁﬁﬁ%

A A A Nikolaus 7% ') 1123 1BZM 375 AFL striatum .V [*[% f % 14
endogenous dopamine)R§! (i ff» BYEFIH 53 HIi= 4 3, 10  30mg/kg methyphenidate
(D2 receptor blocker) » £i=4f 1-123 IBZM - 327 striatum i IBZM 55 3y g+

methylphenidate & ’FE"‘J[IPIJ[%‘ (& i BN 20 il SN TIRE - SR I K Eﬁﬁ}ﬂ SPECT
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2007EANM - ¢ 8|4 #H5# Al Karolinska Institute [ Dr.Halldin %1 f (= 95 B&% (17
* Dr. Farde I'| ¥4 * 1 Dr. Gulyas it Iﬁ‘i I S PET F[[@$$%:1€LEWJJ/E? Efigis
R = SRR R R EIJ]}[BW"ME“‘V{V | & B REETEN) VR W3 - Karolinska
Institute RPN ORRSE SR = [IRE LA AN S S PO SR RS p
a0 40%. %74t - DrHalldin 5% Department of clinical neuroscience /3 #1 % =
Fj b @ ViR es TR - Fr 1982 €% 55(2007) » STRISE 125 FERURHE] A
" (radioligands) ™ P IR E g Rl - 48] 30 A3k =18 5 * Rl RRR > EL T
1315 R SRR T I PR AR Y SR I TR R SRR
o TR EIEE LB BER IR LV g E (1 Wil I AstraZenca ) > A RS
Py RSP 2 G VPR ) B PR L TR R BRI G S AR R
oo oI JHUE SRR Y ey e AT R BT (R RS - L I AR > SR
PG AU TR PR T R i R R T R
PR I'F‘[f; VM S I #idt » 5 Dr. Halldin P e o gy b 2 -

FIERA I P~ T2 P MpPAE L RSN | URLETE > T SRl A &
FEREEVR AT M R A s
B[ PET R~ {laf p] VA f6 A2 = AR BB PR A1 2o R 2 202 R < L

b/ 5 (Win-win) >

—fi

()microdosing ; (2)drug occupancy at target of interest I'| * (3)biomarkers of
pathophysiology  PET xi s/l =& MRT i » =% J’FE'E'}’;E%IE—‘E’FI‘EE ’ I'EI%TDM VBEPRE R T
ARt I RI EJ[J”%:’mM TREE PR ) 2 RIE RV RGESRLPTEER 5T e f

EIRCFYIRFTE 5 U 539 (candidates) plUETEE - FYfj- (8 (BT (WEEIREE W T EHRE
R 2 kR [y R R A D52 R R (PR AIIRERG 4 Phase
I~ phase IT %[ phase TT1 Vi aijaiy b » 45 PET syl #67 » HATRLIT (1) Label
on candidate drug fi¥(2)label on a competing ligand A5 (3)biological effects of
drugs > HHI TR SR PR R TRERL \,ﬁn—‘* E&ﬁtﬁ:‘ VERIRAE R
APTEEH A VRIS RIS DB R A L RS o Y R (R
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JER ] PET 3 BRI 2L NS (1) S S e selective) 5 (R BIFYR £
g fifi 1 5] (reach specific binding peak equilibrium) ; (3)@]?*%(& high signal) ; (4) fI;E;F”J'EJ
fifi(at low noise level) « E4*[|5 PET CNS radioligands Eﬂj > FIE,IF = ﬁ%ﬁ%@ﬁ?{‘ I
JlE eyt & }‘ﬁ(l) in vitro binding affinity; (2) in vitro selectivity; (3) concentration in target
sites; (4) reversibility of binding; (6)potency(agonist/ antagonist); (7) toxicity; (8) non-specific
binding; (9)plasma protein binding; (10) P-gp; (11) blood-brain-barrier permeability; (12)
metabolism/labeling position; (13) choice of radioligand and radiollabeling method =™ -

Dr. Halldin 8 &2’ PFF[ £ | baby cyclotron » f'I'J & 5] C-11 » F-18 HAR[&/EH] > H
flT C-11 §& F-18 VEH|R1 % » & ’FLPW L (I)J\Iﬂ IRY [~ 505 th IF1El b il AR
C-11 methylation wu—:qﬁtﬁ IV RN HE] C-11 AR A B EEY 5 (2)C-11 5 I Y
PrdrkeEy N PR - DRI RS SopIRthe > AR AR ] Q)ps R ke
B LI AR R R~ R R -

| F}J% F-18 & A 3e1s > 1911 T‘;Tﬁﬂ 3% | Norepinephrine transporter imaging agent .
[F-18] MeNET > ¥ benazodiazpine receptor “FL 13 [F-18] Fluorometaraminol » [F-18]
flumazenil » {781 7 D 3oy SRS 02 B3 00V K e BEBLALER 1)

5 ”ﬁ gk - Norepinephrine transporter( '] ™~ 74 NET) == By 78 fff 25 K5 #f 1%
(neuropsychiatric) ! ﬁ Jbﬁﬂﬁél (neurodezg,renera‘uve)JfE fgh I/ )ﬁ F %’ N FTJIE;I% )
ZURLE TR ?ﬂﬂfk‘ﬁ i ADHD pugePs(EH fRpul — o ERASiEAE B2 NET
f@%ﬂ%}iﬁw E o [ A PET S i | NET Bkl FUA# (=53 47 » 2003 # Dr. Halldin fi9
BREA R AR T C-11 4518 O-methyl reboxetine analog, [(S,S)-11C]MeNER V{4 [#3E - [’Eiﬁ
(™ e Pt ﬁlﬁﬂjgﬁﬁf[ﬂ»fﬁﬁﬁnﬁ 90 53 ([ %5’?%}’97%;‘/3‘ fi= FLs C-11 g e
) 20,4 5V 2R |- R o P LR (WY R - 2004 5 Dr
Halldin ~ F & {]52)') F-18 45{#.0 (S.S)-FMeNER-D2 A5 86 » F 4,1 S5 £ ket
%’fx%‘j&j‘ NET V& %[ﬁﬁlfy[@ﬁ'ﬂi’\ B [ﬁj BP" monoamine transporter ./ Dopamine
transporter * serotonin transporter + ' F-18 iU Fu#E 109.8 55 4 > ﬁﬁﬁ? kA V38R

e B2 IMS World Review fUerR[EH- » 2003 &F HlLkl G2k 31 = SR Fé’[ﬁi £% 195 B3
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0 RATE RGP BRI £ 5 SRR RS2 SRS R 122 RSCE - eI
U BB o 5 PP O 8 B T 10200058 R 0 fS AT
AL R ] BRI L) F-18 VIR AR T o3 o

Flumazenil LI Benzodiaepine(!") ™ [ BZD) fiifis— 7 - BZD S Fefl
o B A 28 > LT BZD SR G & N TN (DIREURCTR - Q)SE]
oL RV ()T A= () PR B (S)RMRC] izt (amnesia) Zofje 2ok
Flumazenil % » B 1 [ BZD S (3 Al 1 2Vif) BZD SR RLEH] (] BZD) 77 [&
= FIZERITRS - [IYP7 ] BZD y*gajﬁiwﬂwj midazalam e [ | SR 32 F5 EL P97 R
iz > 47— & Flumazenil » A[f il = 1t MRS 8RS & o f ot EURUS ﬁ%ﬂﬂﬁﬂ F o
IF=fe F I g 258 Dr. Nicolalji F{[2 IS %2V 2R > FIIE |- BRI R F-18 188~

(7")s5= @J(Molecular Imaging)

P LIEM”WF&%%‘T %‘ﬂfﬁw[ m[aﬁ«'[a&'qi% " +]1-~(National Cancer Center, NCI)./ Dr.
Shankar 5@%%@1;&@ INLE: ?VFJ[”OpUmlzation of the role of functional imaging to assess drug
effects-in cancer trials” » PHLE] NCI ST 5 SE3YAVR RN (DAFH b 535 80
PJifi essential role » Ty EafI b o 53 SR IR © A ¢ [ aRET S SR
FAPRTF 5 SERT T S RO B T e Q)5 SR PR
LRSS e U (3)7H'1§E A AR AR R R L e

VIR IR TPl el 2 o 2P /%‘ﬁ}lﬁﬁﬁ (7! [~ 8P (rational drug design) -
RIS S SR AR 7~ AR e

T

U] NCL = S ik BER 1 SEEMEPRPA R |V 50 SERy st (D3
(metabolism): FDG - (2)#7 % (proliferation): FLT » FDG - (3)§#i*%(metastasis): FDG »
USPIO - (4):'"%?%’*% (angiogenesis): DCE-MRI & Ferumoxytol » (5)f#& (hypoxia): FMISO,
Cu-64 ATSM, EF-5 - (6)§‘E§)Fiﬁ?ﬁj(receptor imaging): FES, FDHT, In-Octreotide - FDG-PET
SR IHEJF’??JHFFJEJEJE 1 ()28 ]$5“7‘(2)J§ﬁ Sy HA(3) I AR - VﬁT[ﬁ, 4)
Eﬁﬂﬂ‘iﬁﬁ@f}@ﬂ/@% o ¢j’%ﬁn%ﬂréj FDG I/ fi#h =" | %F[#ﬂﬁﬁ: (1)FDG " e FEPRLA
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Vs JE 35 Ok HE 11 iﬂ’[ﬁ@ LI i % (large vessel vascularitis) V5l §4 » TF'_ B
I F) ] FDG HiH#1 e TR BIT - (OFDG e W2 L Ay (= -

0 FDG S0 1 (SUV VRS I056.0 MRGL) 3% TS F T 3 500 1.0
#7155 P I 12 - ()4 Hodgkin disease ¥ non-Hodgkin's lymphoma .V 7~ T

[FP » PET ~ PET/CT “ﬁlrg Er I YEE E[ﬂ: I HEE [i."rt")l?fjfu [/jr[}i?r’{/ﬁgbfl F’\[Ifjljr[}i‘%ijf

\\‘fy"

R

k%S HUPIS (Acute myocardial infarction)J[ 1 T fﬁJ Eﬁ”ﬁﬁ'}'ﬂ/ S5 'iﬁgﬁﬂ e
P B tfﬁbfflrﬁ’*ﬁfﬂi VER R %<|:| F‘VLH’?JNE]EI Fl o fol % ﬁ‘ﬁ%}ll )
University of Maastrich [V Dr. Fonge I'| pu =" it g P45 » }{ﬁj’ LR T e e PN E Tk
WV EPs= > F15) IH[J%“\?,:‘J" Tc-99m labeled annexin-AS5-HYNIC 74 $4(#%< apoptosis)
*1-123 Todohypericin(#1%< necrosis) 4 7}l necrosis » apoptosis 1 44 fi’ fH1EIF2 81 & SPECT

72PN E kil - = Tk Eﬁ AJ=11ZH necrosis & apoptosis ZH g4 > =" apoptosis

&0 2 necrosis ©
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Intratumor injection of Re-188 ECD/ [ I]E—J'Elﬁéf | Tsai-Yueh Luo(§% * ),

Lipiodol into an animal model of hepatoma Xi-Zhang Lin?, Yin-Shia Shih?
Wuu-Jyh Lin(Ff% '“Fﬁ‘)

Evaluation the potential of Re-188 SOCTA- | [ Iﬁﬁﬁljf | Tsai-Yueh Luo, Cheng- Hsien

Herceptin as a radioimmuno- therapic agent for Lin, Yu-Long Wu, I-Chang

breast cancer treatment Tang, Show-Wen Liu and
Wuu-Jyh Lin

Preparation and biological characterization of | B#5 - Chien-Chung Hsia( 4 [0

novel HL91- derivative analog for tumor hypoxic

imaging

Application of high-sensitivity projection imaging | H##y = M.S. Liao("ZZ_#;), T-R Jan, et

for monitoring the chemotherapeutic efficacy of al.

anticancer drug cyclophosphamide in

CT-26-bearing mice

.2 {21 PET AL H 1R

Radionuclide Half-life Nuclear Reaction B" decay% Production

Cu-60 23 min Ni-61(p, n) Cu-60 93 cyclotron

Cu-61 33h Ni-61 (p, n) Cu-61 62 cyclotron

Cu-62 10 min Nz-62__,Cu-62 98 Reactor

Cu-64 12.8h Ni-64 (p, n) Cu-64 19 cyclotron

Ga-68 67.7 min Ge-68__, (Ga-68 89 Reactor

Br-76 16.2 h Se-76 (p, n) Br- 76 54 cyclotron

Zr-89 78.4h Y-89 (p, n) Zr-89 23 cyclotron

I-124 4.18 day Te-124 (p, n) I-124 22 cyclotron
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(7 F<HB{] | IWWW.VAL.ORG/VARI/METANDCANCERY )

= . Hepatocyte growth factor/scatter factor, Met and cancer references

Category Cancer Type HGF/SF Met Poor Mutation Invitro Animal Therapeutic
expression expression Prognosis of Met studies model Development

Carcinomas Y
Bladder Y Y ..N. Y Y Y
Breast Y Y Y .N. Y Y Y
Cervical Y Y Y .N. Y .N. Y
Cholangiocarcinoma Y Y .N. .N. Y Y ..N.
Colorectal Y Y Y .N. Y Y Y
Endometrial Y Y ..N. ..N. Y ..N. ..N.
Esophogeal Y Y Y .N. Y .N. Y
Gastric Y Y Y Y Y Y Y
Head and Neck Y Y Y Y Y .N. Y
Kidney Y Y Y Y Y Y Y
Liver Y Y Y Y Y Y Y
Lung Y Y Y Y Y Y Y
Nasopharyngeal Y Y Y ..N. Y ..N. ..N.
Ovarian Y Y Y Y Y Y ..N.
Pancreas/Gall Bladder Y Y .N. .N. Y Y Y
Prostate Y Y Y .N. Y Y Y
Thyroid Y Y Y Y Y .N. .N.

Musculoskeletal Y Y Y

sarcomas
Osteosarcoma Y Y Y Y Y
Rhabdomyosarcoma Y Y Y Y Y Y Y
Synovial Sarcoma Y Y Y ..N. Y ..N. .N.

Soft tissue Y Y

sarcomas
Kaposi's Sarcoma Y Y .N. .N. Y Y ..N.
Leiomyosarcoma Y Y Y ..N. Y Y Y
MFH/Fibrosarcoma Y Y ..N. .N. Y Y

Hematopoietic

Malignancies
Acute Myelogenous Leukemia Y ..N. ..N. ..N. Y ..N. ..N.
Adult T Cell Leukemia ..N. ..N. Y ..N. Y
Chronic Myeloid Leukemia Y ..N. ..N. ..N. ..N. ..N. ..N.
Lymphomas Y Y .N. Y Y Y Y
Multiple Myeloma Y Y Y ..N. Y Y Y

Other Neoplasms Y
Glioblastomas/Astrocytomas Y Y Y ..N. Y Y Y
Melanoma Y Y Y ..N. Y Y Y
Mesothelioma Y Y Y .N. Y .N. Y
Wilms' Tumor Y Y .N. .N. Y Y Y

The table shows significant references relating to the roles of HGF/SF or Met in the types of cancer indicated. For each cancer type,
headings correspond to studies showing: HGF/SF expression in tumour biopsies; Met expression in tumour biopsies; expression of HGF/SF
or Met correlating with poor prognosis; sporadic or germline-activating mutations in Met; tumour cells in vitro expressing Met or HGF/SF,
some with correlation to in vitro neoplastic-like activities; and animal models supporting the role of Met and HGF/SF in cancer, including
human tumour xenografts in immunecompromised mice, mice with HGF/SF or Met transgenes, or other animal models displaying
dependence on HGF/SF or Met in cancer development. A, autocrine; MFH, malignant fibrous histiocytoma; %, percentage of tumours

examined that are positive; N, no report.
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http://www.vai.org/VARI/METANDCANCER%E7%B6%B2%E7%AB%99
http://www.vai.org/met/show.aspx?CancerTypeID=1&DescriptorID=7&CategoryID=1&referencetype=category
http://www.vai.org/met/show.aspx?CancerTypeID=1&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=1&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=1&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=1&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=1&DescriptorID=6&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=1&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=2&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=2&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=2&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=2&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=2&DescriptorID=6&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=2&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=3&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=3&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=3&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=3&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=3&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=4&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=4&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=4&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=4&DescriptorID=6&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=5&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=5&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=5&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=5&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=5&DescriptorID=6&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=5&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=32&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=32&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=32&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=6&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=6&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=6&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=6&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=6&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=7&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=7&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=7&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=7&DescriptorID=4&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=7&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=7&DescriptorID=6&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=7&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=8&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=8&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=8&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=8&DescriptorID=4&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=8&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=8&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=9&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=9&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=9&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=9&DescriptorID=4&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=9&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=9&DescriptorID=6&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=9&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=10&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=10&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=10&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=10&DescriptorID=4&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=10&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=10&DescriptorID=6&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=10&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=11&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=11&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=11&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=11&DescriptorID=4&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=11&DescriptorID=5&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=11&DescriptorID=6&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=11&DescriptorID=7&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=12&DescriptorID=1&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=12&DescriptorID=2&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=12&DescriptorID=3&CategoryID=1&referencetype=cancertype
http://www.vai.org/met/show.aspx?CancerTypeID=12&DescriptorID=5&CategoryID=1&referencetype=cancertype
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Z[M, New tracers labeled with C-11, F-18, I-125 or radiometals at 2007 EANM

Tracer Target New Chem | New Chem/Test | Test
F-18 EF5 Hypoxia X
C-11 SL-25.1188 MAO-B X
F-18 FBAU Neurogenesis X
dibenzoate
F-18 KS28 Amyloid X
1-125 ERC9 Pancreas Imaging X
C-11 SB207145 SHT4 receptors X
F-18 FE-PE21 DAT X
F-18 FZMS Anemarrhena X
F-18 SO101, F-18 | Hypoxia X
S0O201
I-131/125 Wnt signaling X
PKF115-584
F-18 alkynes Amyloid X
Tc-99m/Ga-68/In-111 | CCK2
minigastring
Tc-99m glycated BBS | GRP receptors X
Tc-99m BBS analogs | GRP receptors X
Ga-68/In-111 Somatostatin X
SOM?230 analogs receptors
Cu-64 VIP analog VIP receptors X
Tc-99m ZHER2: 342 | HER2 X
Ga-68 DOTA peptides | MMP 9 X
In-111 Exendin analog | Pancreatic X
beta-cells
Tc-99m HL91 analogs | Hypoxia X
Tc-99m NTP 15-5 Cartilage X
Zr-89 DN30 c-N\Met receptor X
Cu-64 NEC-NIM Hypoxia X
Ga-68 DOTAVAP-P1 | VAP-1 receptors X
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Orthoclone | J&J Management of solid organ transplant 1986

OKT3 patients

ReoPro Centocor Stroke, Acute ischemic Stroke 1994

Rituxan Biogen Idec Advanced Treatment for Non- Hodgkin’s 1997
Lymphoma

Zanapax Hoftmann- Relapsing-remitting and secondary- 1997

LaRoche progressive MS not responsive to other

Simulect Novartis Acute organ rejection in patients receiving 1998
renal transplantation

Synagis Medimmune | Respiratory syncytial virus 1998

Remicade Centocor Arthritis 1998

Herceptin Genentech Breast cancer, possible other cancers 1998

Mylotarg Wyeth Bone marrow cancer(CD33 positive acute 2001
myeloid leukemia)

Campath 1H | Genzyme B-cell chronic lymphocytic leukemia 2002
(B-CLL)

Zevalin Biogen Idec Relapsed or refractory low-grade, 2002
follicular, or transformed B-cell non-
Hodgkin’s lymphoma

Humira Abbott Moderate-to-severe rheumatoid arthritis 2003

Xolair Genetech Asthma 2003

Bexxar Corixa First-line therapy for low-grade non- 2003
Hodgkin’s lymphoma

Raptiva Genentech Chronic modeate-to-severe plaque 2003
psoriasis

Erbitux Imclone Advanced colorectal cancer 2004

Avastin Genentech Metastatic colorectal cancer 2004
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Disease Receptors
Parkinson’s disease

Other parkin. Syndromes Dopamine
Huntington’s, Wilson’s

Diseases

Schizophrenia Benzodiazepine
Epilepsy Opiate

Panic disorders

Drug abuse Serotonin
Alzheimer’s dementia

Depression Acetylcholine

Radioligands

PET

C-11 Racolpride

C-11 NMSP

C-11 Flumazenil
C-11 Carfentanil

C-11
Diprenorphine

C-11 Way
100635

C-11 Setoperone
C-11 Nicotine
F-18 NFEP

C-11 NMPB

SPECT

1-123 IBZM

[-123 Epidepride

1-123 Iomazenil

1-123 5-I-R1150

1-123 Ketanserin
1-123 A-85380
1-123 Z-IONP

[-123 DEX




%~ . Amyloid imaging agents C-11 PIB == F-18 KS28 Fi

" Yen H\ 18
OO SO
“H
OH CH3
PIB KS28
Ki for human 2.8%10.5 57+1.8
amyloid (nM)
LogP 2.48 £0.06 2.52+0.27
Uptake(%ID/g)
Cerebrum 3.60 5.65
cerebellum 1.60 5.77
%ID/g brain 2 min 6.0 20.9
%ID/g brain 60 min

%" -~ PET radiopharmaceuticals research in Karolinska Institute

Radiopharmacuticals

Clinical Applications

[F-18] FMeNER

Norepinephrine transporter

[F-18] Fluorometaraminol

Cardiac sympathetic nerve integrity

[F-18] 6FPWAY

SHT 4 receptor imaging

[F-18] Flumazenil

benzodiazepine receptor

[C-11] FLB457

D, /D5 receptor

[C-11] MeNER

Norepinephrine transporter

[1-125] SB207710

5-HT, receptor

[C-11] Vinpocetine

neuroprotective drug.

[C-11] MeNET

Norepinephrine transporter

[C-11] MADAM

Serotonin transporter

[C-11] MNPA

Selective D2-like receptor agonist

[C-11] PE2I

Highly selective dopamine transporter

[C-11] beta-CIT-FE

Dopamine transporter binding in caudate and putamen

[C-11]RGH-1756

Dopamine D-3 receptor ligand
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Marie Curie Award 2007

Abstract 350

Converging evidence for
specific neurotoxic effects
of ecstasy on the thalamus:
[1231]B-CIT SPECT and
advanced MRI studies

M. de Win et al.

Erasmus Medical Centre
Rotterdam, THE NETHERLANDS
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[Z:. antibodies' fragments, non-antibody ligands, and aptamers. The antibody fragments
F(ab'), and Fab' are generated by enzymatic cleavage whereas the Fab', scFv, and
bivalent scFv (diabody) fragments are created by molecular biology techniques. Vy:
variable heavy chain; Vy: variable light chain; Cy: constant heavy chain; Cp: constant
light chain. Non-antibody ligands include vitamins, carbohydrates, peptides, and other
proteins. Aptamers can be composed of either DNA or RNA. b, Affinity and selectivity
can be increased through ligand dimerization or by screening for conformational-
sensitive targeting agents such as affibodies, avimers and nanobodies, as well as intact
antibodies and their fragments. (<7 R[{H#l [ Inature nanotechnology2007: 2: 751-760)

n Antibody

\ Hab'}, Fab Schy Diabody Nom-antibody Aplamear

ligand

| &Y | o %3 NN
L% F# L&Y S .
\‘M / g

D Binding

a helix domain 2

Ligand

e O poisb | | %e -
S Binding 4 Binding
Fo domain 1 . “ domaln 3
Aftibody L 1 %

Ligand

dimerization

Avimer

B! . Zr-89 DN30 T [ P15 1 microPET §Yf§

[Radionuclide production

Higher accumulation in Met-expressing tumors than 131/1241-DN30
Tumors could be clearly visualized by PET at 96 hours after injection

. Radiation dose in patients? (23% B+, 77% electron capture)
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1. Intratumor injection of Re-188 ECD/Lipiodol into an animal model of hepatoma

2. Evaluation the potential of '**Re-SOCTA-Herceptin as a radioimmuno-
therapeutic agent for breast cancer treatment

30



Evaluation the potential of 188Re-SOCTA-
Herceptin as a radioimmunotherapeutic
agent for breast cancer treatment

Tsai-Yueh Luo, Cheng-Hsien Lin,
I-Chang Tang, Yu-Long Wu,
Show-Wen Liu, Wuu-Jyh Lin

R

Insiltiuie of Nuclear rgy Research, Longtan | aiWan

moEn Congion .
Herceptin (Trastuzumab)

A humanized IgG1
monoclonal antibody
Recognize an epitope
in the extracellular
domain of HER2/neu

Immunotherapy for
HER2/neu-positive
tumors
Radioimmunoimaging
HER2/neu expression:
assess HER2/neu
status of primary and
metastatic lesions

Herceptin® [Trastuzumab)

1 B o i 4 ity

LT 1

Inattinis of Neciear &mmm

e Radioimmunoimaging of HER2/neu

Behr et al (2001): In-111 trastuzumab IgG ,
clinical trial

Blend et al (2004): In-111 and Y-90 labeled
bifunctional DTPA chelating agent and HER2/neu
monoclonal antibody

188Re: Generator-produced isotope, emitting beta
particles(E,,,= 2.11MeV) and 155 keV gamma
photons.

Li et al (2005): Re-188 directly labeled Herceptin
in nude mice with nasopharyngeal carcinoma

overexpressing HER2/neu. S
LT

Institeto of Mechear &mmlﬂlﬂ-
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Herceptin

(1) A N,S, structure
(2) An imidzole side chain
(3) light-insensitive

— wk TN

Instihuie of Nuch

wéa 258 Mass (A), 'H-NMR(B) and IR (C)
spectrums of SOCTA
®)
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Conjugation and labeling

|:> [ 188Re - SOCTA-Herceptin ]

skl

Instituie of Nuclsar &wmm
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wé&e 35958 Comparison of MALDI-TOF MS spectra for
non-conjuagted Herceptin (red line) and
SOCTA-Herceptin (blue line).
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lusditais of Nnelar &mm, Longhas

e Eonlt 188Re |sotope Labeling
1.Materials:
18Re ~ SnCl, ~ Glucoheptonate ~ SOCTA-Herceptin .

2.Ligand Exchange :

v’ 18ReQ, + Sn?* —— Reduced 88Re + Sn**

v Reduced 188Re + GH —-18%Re-GH

v’ 18Re-GH + SOCTA-Herceptin =
188Re-SOCTA-Herceptin + GH

NuleaggMedicipe and Biojogy 32(2005)59-65 ﬂiﬂ}ﬂl’i}

Insstitarie of Mus| Resomch,

=i B3 HPLC of 188Re-SOCTA-Herceptin

Column: Size exclusive Ultrahydrogel 250 column
Mobile phase :100mM NaH,PO, buffer (pH 7.0)

Flow rate : 0.8ml/min
fL Free 188Re

5 o 188Re- Colloid Free 188Re
o0 . / .
o P A

% 188Re-SOCTA-Herceptin(98.4%)
188Re-Colloid(1.6 %)
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aeéa Uongrin In-vitro stability of 188Re-SOCTA-
Herceptin in 37°C human serum

Post-labeling 0.25h 0.5h 1h 15h 24 h
Time
Label eff. (%) 96.43 95.83 | 9490 | 94.12 | 91.72

%% R e-SOCTA-Herceptin stability in serum

1 -~ 0

Label eff.(%)

0 5 10 15 20 25 30 £ '. =7
S Pl lE

Institute of Mucisar (Casrgy Ressarch, Longtan

u&m‘.ﬂﬁ Posterior whole body autoradiogram (A), photogram (B) and
micro- SPECT/CT images (C) of a representative SCID mouse
bearing subcutaneous HER-2/neu positive BT-474 human
breast cancer xenografts at 24 h post-injection of 18Re-

SOCTA-Herceptin.

© I

ARERNELY

Tumor

Wb

Instiute of Nuclear 6mmmﬂ

e AT,
The biodistribution data of SICD mice implanted with BT-474 human breast
cancer at 1, 4, 24 and 48 h postinjected with 18Re-SOCTA-Herceptin in
female SCID mice bearing with subcutaneous HER2/neu-positive BT-474
human breast cancer xenografts. Data are expressed as percentage of
injected dose per gram of tissue (%ID/g) + SEM of three to five mice.
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En IETEEES Tumor to normal tissue (T/NT) ratios for ¥8Re-SOCTA-Herceptin at
an 1, 4, 24 and 48 h post-injection in SCID mice bearing BT-474
human breast cancer xenografts.

1lh 4h 24 h 48 h
Blood 0.1910.02 0.6610.25 4.70%0.78 10.07£2.22
Brain 8.3011.20 39.08£12.56 | 130.85£33.30 332.44165.99
Stomach 2.6710.89 4.90%3.39 9.6812.15 44.21+13.87
Lung 0.40%0.09 1.5810.54 8.45%1.05 12.54£3.36
Heart 0.8810.10 2.7010.78 12.1940.77 23.8017.14
Liver 0.4810.03 1.7740.50 5.2610.57 8.1612.20
Muscle 10.14+2.94 19.86+5.90 70.76123.32 73.81%16.20
Kidney 0.3610.01 1.0440.29 1.9440.13 3.71%0.62
Spleen 0.31%0.03 1.2440.51 1.86+0.47 3.9910.65
Bone 1.2840.22 6.19%2.42 19.4545.73 22.22+10.27
Small intestine | 1.3110.11 3.70+1.20 10.590.93 18.91+4.47
Urinary bladder | 5.17%1.42 2.5140.90 7.95+1.50 13.16£351

|m«nu-6mmun¢mr ' B k]

mén {ongtan .
Conclusion
1.SOCTA: a brand new bifunctional chelator,
(1) a N,S, structure which can chelate with 188Re
(2) an imidzole side chain which can conjugate
with protein
(3) light-insensitive essential

2. SOCTA is an excellent bifunctional chelator
suitable for isotope labeling and protein
conjugation.

Institute of Nuclear gnmmumn ) 14

wee Uongion

3. The imaging experiments showed that 1%Re-
SOCTA-Herceptin accumulated intensively in
the tumor site than in normal tissue.

4. From the biodistribution data, the highest
uptake of 188Re-SOCTA-Herceptin in tumors
was 7.2811.12%, and the tumor to muscle (non-
target) ratio reached 73.81%£16.20 at 48h after
administration.

5. Therefore, 188Re-SOCTA-Herceptin may be a
potential candidate for radioimmunotherapy.

PUNT L e

Imatitute of Huclear 5mmm
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Intratumor injection of Re-188 ECD/Lipiodol
into an animal model of hepatoma

|
1
h ; Tsai-Yueh Luo, Ying-Hsia
§ Shih, I-Chang Tan, Wuu-Jyh
IJ’ " Lin, Haw-Jen Chen, Xi-
el Zhang Lin
e

Institute of Nuclear 6|ermv Research, Longtan |aiwan

elie B Introduction

Hepatocellular carcinoma: the most primary
malignant tumor of the liver.

In Western Europe and the USA: incidence rate
0.2-0.7%

In Asia and sub-Saharan Africa: 5.5%.

Main Causes of Death in Taiwan for 2002:
Malignant tumors is the first one.

Liver cancer also take the top rank among the
leading causes of cancer deaths.

st >

Instibuie of Neslear &'muqﬂ-

oele BN Introduction

The prognosis of hepatoma is poor because the
tumor is detected at a late stage.

Treatment of hepatoma: surgery, percutaneous
intratumoral injection of alcohol, cryosurgical ablation,
hepatic arterial embolization (TACE).

Unresectable liver tumor: TACE or internal radiation
with 90Y-spheres, 13-Lipiodol.

188Re-Lipiodol conjugated with HDD: clinical trial for
inoperable hepatocellular carcinoma.

PLNTRS Y

sttt of Binciesr &wn-_n, Lawsgtan
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e PESSEEN
Preparation of 18Re-ECD/Lipiodol

99mT¢c-ECD: a lipophilic agent for brain perfusion.

188Re shares the same chemical characteristic as
9mTc,

188\\/: purchased from ORNL
188\\/ /188Re generator: at least 3-month life span.
A new 188Re-ECD/Lipiodol radiopharmaceutical

it T 7

mdm&mmhulﬂl

wén Longisn
Scheme for the preparation of 188Re-ECD/Lipiodol

188W/188Re Generator
ECD cold kit Kit formulation :

|0.9% Nacl solution 1mg ECD
(188Re)-sodium perrhenate *ZJ‘“‘L‘{ 10 mg Tartaric acid

15mg SnCl,

Labeling
1) 95°C (2) 30min
| wesc oc
183Re-ECD crude product — IBF-SG/

l Ethyl acetate

Extraction Lipiodol

Water phase 4%1

QC: «— 188Re-ECD/Lipiodol product
IBF-SG/
Ethylacetate
Radiochemical Purity : =94%
. Activity concentration 1.0~10mCi/ml —

PLNTRC oS

Instituis of Naclear &"M&Lﬂlﬂhl

~& B SD-rat hepatoma animal model

Implanted with
N1-S1 cell 6 x 106 cells/0.2ml ??

Al i‘-s_
Wi ]

7 days later Fig 1. SD-rat local liver tumor.

Re-188 ECD/ Low dose group (n:5) 1. mlCrOSPECT/
Lipiodol 0.05- 0.62 mCi CT images
2. Longterm
High dose group (n=16) survival
1.10-1.88 mCi monitoring
- — 3. HE & TUNEL
|Norma| Saline group(n—5)| Assays
T Wy
w5

Ikt of Maucd sty &m.uw
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oo Poamin
¥ Re-188 ECD/Lipiodol 0.05 mCi

Before therapy After therapy 43 days
41.64 1.32
24.57 0.00

wiBSES  Re-188 ECDJLipiodol 0.62 mCi

Before therapy After therapy 30 days
438.28 0.00
190.53 0.00
700.81 0.00

Pretreatment— Post-treatment — Dehydration
Pl :

meln Fangian Re-188 ECD/Lipiodol:
High Dose group

Before therapy (mg) After therapy 60 days
47411 0.00
360.88 0.00
1027.54 0.00
175.60 0.00
615.20 0.00
412.32 0.00
157.14 0.00
226.26 0.00
1442.75 0.00
252.80 0.00
547.88 16415.21
238.01 0.00
303.37 day 16 ascites
101.57 day 22 ascites
239.30 day 16 ascites
357.03 day 34 ascites

Torl 16 &84 4 &5 ﬁﬁﬂﬂﬁ«'

Inmitiuie of Nuclsar
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e Bongion Re-188 ECD/Lipiodol:
High Dose group

Pretreatment— Post-treatment —Dehydration | -I

ki R

RN iU =
wéelond™  gyrvival curves of SD-rats

Group 1 : Low dose of Re-188 ECD/Lipiodol
Group 2 : High dose group of Re-188 ECD /Lipiodol
Group 3 : Normal saline

group 1
5
1.00 o =
\—\; group 2
12
0.75 | =
0.50 —| =
0.25 | e
group 3
0.00 —| -
T T T T
0 20 40 60

*: comparison of Group 3 and Group 1 (P<0.05)

#: comowmmﬁmw_ﬁﬁgﬁﬁ

Institntc of Nucicar &rnlll-ull,Lm
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sl ivets Discussion

1.In SD-rat hepatoma model, normal saline group had 4
rats died with ascites in 60 days and its survival rate
was 20%.

2. All the rats in low dose group were survival after 30
days monitoring and only one rat with hepatoma.

3.In high dose group, the survival rate for 60 days was
75% and only one rat after the observation period still
had hepatoma .

4.The autopsies of tumor showed diffuse apoptosis in
188Rhenium isotope treated group.

LT

Instituic of Nuslcar &-wﬂ-nh.l.m 1

i T .
- Conclusion

188Rhenium radioisotope injection is
effective in treating xeno-transplanted liver
tumor in rats.

It has great potential for treating human’s
hepatoma and needs further clinical trials to
validate our prediction.

ez TR
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