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2014 HF53F-E2% K& (2014 World Molecular Imaging Congress > &g WMIC) 5
T80 E (World Molecular Imaging Society » fif# WMIS ) ~ BIOM 73524 & (European
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W REEREIEN 2 i - Blfht 2 i HALEEAL 6 73 - AR R E R - #ElA 150 & (O
PH 14 BEgy 136) » tPEHA 115 ([I5H 19 BEHz 96) - HAH 56 ([I5H 9 BER 47) -
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Combined therapeutic efficacy of 188Re-liposome and
1 sRHEE ~ 5RAE | Capecitabine in an experimental colorectal cancer liver R
B~ &fE (& | metastases model by intrasplenic injection of the e
C26-luc murine colon cancer cell line.
&yrickar ~ PREE | Preclinical evaluation of a human cancer-targeting
2 | EFe ELU F& | nanoparticle for non-invasive detection and thermal R
e therapeutic uses
SEEE | PET Diagnosis Application of Gallium-68-HDACI
3 ﬁéﬁzﬁ%ﬁ;ﬁ (SC027) Nuclear Medicine in Early Alzheimer's R
A5 Disease
ot | e Preparation and Bioactivity Evaluation of
N ; s Radio-nano-targeted Novel Drug of NEEL
+ Gl Re-188-liposome-Fcy-hEGF
5 SVERE ~ ST | The filter risk and integrity test for PET/SPECT clinical o
/)
w1~ Fgifr | use
PRESTE BB Tumor Suppressive Molecular Profiling of
6 Jbzi; o {ifji‘ Rhenium-188 Liposomal Drug Treated Head and Neck TR
1= Squamous Cell Cancer
s e | Hepatic asialoglycoprotein receptor binding
7 27’57@ ﬁi% demonstrated by In-111 DTPA-hexa lactoside and R
e S5 | Tc-99m TriGalNAc scintigraphies: A woodchuck model
= Synthesis and biological evaluation of
8 & @Mkfﬁﬁ/ﬁ thiosemicarbazone-Cu complexes for Topoisomerase 11 R
~ inhibition
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R FFE A S Plenary Sessions ~ Spotlight Sessions ~ Educational Sessions ~ Scientific
Sessions ~ Poster Sessions ~ Panel Discussion k& Highlight LectureZs » FL4MNINE 26 52 g pE He it
Industry Workshop - G2 A2 & 25 = E— » 2R B & By TG it 72 N B 3K
FIREE - [EIRS AR SR S B T B8 N ) TG sE I I < BB e R

G S BRI 43% - 2720 o N B (MG ARaiE—) > EhnF =
HENRIR B R LS - BIWIHIPET ~ SPECT ~ CTEH G es - e Biies (2B
2= INEE &R ~ HPLC Radiodetector ~ Dose Calibrator 5z /g Rl 25 - £1FEBIOSCAN ~
Mediso ~ BrukerZs A sz MR Solutions ~ PerkinElmer ~ MILabs ~ aspectimging ~ raytest ~ Cubresa
FEAFEEES R AR MRBIE RS RGBS AT ¢ Spectral Instrument
Biospace ~ iTheraMedical (%% ) ~ Visualsonics « FUJIFILM (J¢2 ) 5 5 #ig A\ 5 2PMOD -
INVICRO (iPACS) %5 5 ZRE &Ry AE + Hiwpudh (BaSv) ~ E#iERA =] (S-Sharp)
BHBERAE (AMA) » TEARAES - KAXFEET - SRR ST s -
— T FER R R AVE RN - 45 GBS E AT - CAR e SR R
R Z BRI % ARG EE S ATt i Z RE B 1& ] AR ARk & MERUIA B
M HEES NS R S e S T - S BEUE - H— KA RIS - ARKH]
RE B A B8 i s T 5 A e 5 > MUELBHT ST S 38 VB 7 - E A &85 U Visualsonics « FUJIFILM
N HVevo® LAZRJE L Kz iTheraMedical /A 5]MSOT ( Multispectral Optoacoustic Tomography ) 7z
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ST B EE (FASMD) IEE s T2G0mE (TSMI) ~ HA > T2 &0 E (JSMI)
KRR T8 08 (KSMI) Z24H > FASMIEZWMISZET ([ 4H &% > 2008 £ 3[R 4H 5 55 1
WMIC (FRABIEH ) - SERRAIGE 8B — - TEFASMIETSMI L 2B H1%
INATKREGHIRIEA - FHREEERGFI2018FEWMICESILER - NG E =
& (e =) - HEAREBHF MRV EREERIREGE B AR ARG B35 S EE
FEFATER ~ 280 TSR ~ W T AT RIS R S BT Rl -

WMIC 2018 I g WMIC 2018 'f ‘F
In Taipei - In Taipei ‘
% }

B  TSMIffFH20185WMICE S ILERE - b A& S I -

SHEWMICHEBRGE FI369 HHHE(Eam UM ZEaTE - KRG HAEAEIL A 250 % ~ 63011
RS R AL ERF A - AE = HI4Y9005F s - HI K 7K Preclinical in vivo ~ Chemistry
& Probes ~ Technology & Software ~ Preclinical Cell & Tissue 5z First-in-Human & Clinical 26/} 2%
MHEAERE > AfE = - RAEEE DA ER SO % - HAOE SR BN - 2P > ST A
MRS - RI= 200l &y - SR (Optical) ~ 28845572 (Nuclear) KRG R (MRI) 5
s S AV ER IR T =00 B By FEIEWTFE (Oncology) ~ 1iEEE2HT5E (Neurology ) Kz
LEERTSE (Cardiology) - 2014 WMICHY = E:#4%%E (Gold Medal Award) - A& Ry 558 R&
Zh b |2 pa bR ig 2 (dynamic nuclear polarization (DNP) induced hyperpolarized MRI )
FURHVRTEENTZE ~ BAVIBIEVERR AIE LERETHY M 4d ~ DU SR HE N2 EHE
A = {2z BV 3E E R R EME I 252 > 43 Al B ¢ University of California San Francisco

( Nelson ~ Kurhanewicz Kz VigneronZ£3{i7 %% ) ~ GE-Amersham ( Golman kz Ardenkj r-Larsen
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F2(r 3% ) K University of Cambridge ( BrindleZifg K [E1{—) » A&l & s A= 1y £
E27% ¢ Ardenkje r-Larsen ~ Brindle iz KurhanewiczZ£3(i7 Zi#% > j/Gold Medal Winners Plenary
Session45 1755 © HEAh © 2014 WMIC Ky 1 siifilam SCag 5% » FR(RA58EI0 T« EfL et
('Young Investigator Award ) Jz % =% ( Poster Award )  FEEGER AT 1% 4> =732 0002E T
RGBT o B = a2 - APk 355 3+ M AT A Bl e AR & Rl - B s 2R
o' E ~ OSBRI e 01 AR RE ) E R AR - SIRHIRRI LAV A L © S5o 5 3

HH G BS00STE « ATFEIEEHAINIEG 556 5325057 -

[E= 2014 WMICEH L T RE R8s N BHIE5 34T o Ze 8 Fodm L ERE > a8 Rofefmith®s o B LU & iE
HHFERR ©

g 2014 WMICER o 733 R AR S - Bl Robitsd (E I Aees - 8 Rebitsd 1R - HEE L pIIE gt
&Aoo

2014 WMICsEEE S (Highlight Lecture ) - A4 | DL 8 51\WeizmanntfF 58 At 4= 1722 b £
[R5 t 72 Clore 0 AE PR R LUK KrenterbF ST 2 (6 RAS N B2 B 52+ Michal NeemanZ4% -
PREELUT TRUEITEER © WTEely - B - Sp4HFE (stem cell) ~ JFEAE ~ /Oom/E R EESBRRE -
AR R BB AT G RN S i A3 -
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SINAR Gk fH - R FE 5 oy B AR e ( Basic Field ) KzE&PR<HEk ( Clinical Field )
AT - FRERRAIEZE ERE I AT 7 (B2 - =B 258 (Nuclear Imaging ) ~ WifR
EZAEE (MRI) ~ SEEEE2015E (Optical Imaging ) ~ YeEEEERZ 15T (Photoacoustic Imaging )
LR EESETE (Neuroscience ) ~ BEIESEEL (Oncology ) K zsskihrFH22 (Nanoparticle) %5 ; i
PREURIEEAM 48 7 R E AR S » FRECAFT S B R N BRIt ER EE 2 275 -
(—) ErESER (Basic Field)

1. %BEBi%2 (Nuclear Imaging)

2014 WMIC fJ4FEREE 1525 ( Young Investigator Award ) > FH7K [ /25 Tubingen A E2(1y

W

Florian C. Maier 4= » HiF4e TRE A&FF PET/7T MRI K 16.4T HYSfEATE MRI EH2<
APP23 /INEUAKHES B-amyloidosis DL Kz rCBF FYE = 8 2fof 25 BEEW T > IR E(E
B-amyloid burden [J2E475411 *C-PIB PET » {H 75 k| FH =5 #EHTE UMRI 822 B-amyloid plague
HIAE X AREY - PEIAZEH#E T PET/TT MRI 2 B7E5 - 16.4T MRI [§2H4%#8 5 ME 52 ~ IHC 4HARH
%75 Bst > 7B UMRI-T'C-PIB PET il B-amyloid plaque 7 EAFAHBH( AN 1) 1548 UMRI
AT B-amyloid plague §5{% » 81 IHC Je@aERAHRT (LIE/N) + 141 - YC-PIB PET #1
rCBF A& HHRE -

<7 pMRI (AE) K “C-PIBPET (BI[&) %t p-amyloid plaque #E45F - D BHERA EAFIEAHR -
—[@N 164 T MRI B4 (AR R IHC 4140455 (B E) - ATEFIREIA% (DE) » MES=
& 5 A7HAEE p-amyloid plaque (4NEEBE7GERR ) » HA =SB -

RGBS 2 AR 1 HM W (5 > Hoth—A 2 2K 5 &% o Coimbra K221 Inés R. Violante

/NG 5 TR RE B R A Y'C-Flumazenil PET (M'C-FMZ) J MRS #5142 55— I a M4y
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( Neurofibromatosis » NF1) Jp5 Ay GABA & & - BEIE/NEZe » [ 5EHY GABA
HIENEUBE, - RS SE M AT Ras J&ME - JE GABA #hEU B BUE S T R BRI » Hes
GABA HSEE \ B 2 A HIR - T/ GABA HS B RIERNEEHEE TEL= » IGAE(E B G REEY)
SRS - RbZe ki 14 fir NFLJE AR 13 (rfZfI4m A > 158 MRIMRS K *C-FMZ PET

(E B GABAA ZEEIEEH ) BZEE(E » WHEUREIT R (10 WAIS %) » 45 R E225] NFL 7
NKLBE 7 R AEEENR IS (FEF) Y GABA JEME B - 'C-FMZ PET T 5 ] NF1 % A GABAA
ZRETERE TR (AL » ARG AL » GABA JEREHL GABAA S ZE N FEAHRE -

>
HLrpoefiT GABA BEEEALIGHY - M2EMB{RIY GABA EHEAIE FHHY -

PET Results VBM Results

Control > NF1 (corrected) € Control > NF1 (uncorrected)

Control > NF1 (uncorrected)

Bt bh#r MC-FMZ PET g1 MRI VBM (voxel-based morphometry ) » B] 7 (| #25I4E 5 A B NF1 5 A B 755
TE RS2 IRV AE R A — 2K -

RETEEIRY Kerstin Sander » {tABIFEREH R * IE T RHEEEY) AL N+ BERE5 B4 F-18
HALIATE « /N RIS F-18 st E g - R EHES & BN B LR e i R T
& BAEE LB R EFERI =55 B EE (triarylsulfonium salts ) fy F-18 f52
SEACHIE, - T RETR UL EEREAERE - IRUL G E NN T AR S EEE A TSR T B
STl E BARETIEEER - SRER  ERRHEE S IRt S S ENT - T4
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TEEEYIHY F-18 FE3CMIE  IEAIA HPLC % BRI B A E AV L4 > [FRFHET T
/N ES IR B DS BN (ANiE] /) » BERFREE L T AKRBERR (L PET /N T EEVIEETHY 574 -

[El/\  KEERETTEA P18 FAL 2 (EEEEEY) (Nav 1.7 ligand) /N AGA FRIMIR BN 1224 -

[ BT Valerie Carroll » HIZ2REH 2 © BE(LEATRE F-FLT AIEE47 UOK262 fif
B/ N RO ROS #19E - JE14ESE L) (Reactive Oxygen Species » ROS) #liE%F(LE (H202)
EEESERRIIL EIEEZEAT - M ERRE PET 22V R K (N 8 R 52

(microenvironment ) tt H,0, iy & & - Bl& B S LR iEE °F-FLT FigEY) °F-Peroxy-FLT [
ARATHIAHREAT HoO2 (28 5 Yl L (2) - "F-Peroxy-FLT HIA1 Ho0, [ IESERL "F-FLT ff% 4
AEFNARREFTIR UL - AR I E B E i A H20, > AR ER(K - SR EEMA
H,0, 1% HI4HREREHE S - 2 {# F At ROS (41 O2- ~ ¢HO -~ OCI- ~ #NO ~ ONOO- ~ tBUOOH -

tBuOe ) HEFTEEFEMII - 4830 “F-Peroxy-FLT FURI H,0, [ - BARH—M: - AR

5
{HHIEEA ROS -
a)
b) c)20
N 12 2 m Peroxy-FLT
o> £ mEALT 3
'é 10 g 15
/] W Peroxy-FLT <
o . 2 eroxy-FL _5
o
3 ® 10
% 6 3
3, 8
N W “ 2]
. <
1.0, > £ 3 = 05
o < o
-4l o %O % o um
X 30 min 1h 2h e
2 e 0 0.025 005 01  block
[H202] mM

B BEILERIEE PF-FLT HiEEY) °F-Peroxy-FLT B% o (A) H,0, i —MEAHRERE B - (B) AiEEY)E M0
A H,0, Hif UOK262 4t *°F-Peroxy-FLT AHRHURIL » (C) MIA H,0, 1% UOK262 4%t “*F-Peroxy-FLT HY
TR A e 0N BT A BHRE R EY -
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R E HAHY Hiroyuki Takuwa » ifF5EE H £y © 255 RE/ N Bl 2 BETRER/ IEFim a2 2
4 - PET g9 st KRS MR (CBF ) #e AR INILAWE T gy A CBF (£ PET
HERFAYREE 5 MRS EE 20 (W ER AR - MUERZERR%) A ENAE
AIREEr 2 FEE L ~ A & CBF A2  JLiAE(HEF single-ring OpenPET (SROP) £y
b (BT PET 241 - 2fE 1) » HetEE2 A8 CCD e CBF g5 (I HE ST PER:
g (LSI)) W&k 4 PET (12 E g D2 2442y H'C-Raclopride 2 BAEH(4: - 455 Al BEILL
IRES (Striatum) HEEYIFER (D2 5288 ) » /M (Cerebellum) HrRIIEREES 5 (LA 90 388N

LSI mJ#EEZ CBF 2 - B/ Nl Z 2B AR AGRE AT A T PRI AR 2 5T

Cerebreal blood flow
90 min)"

B+ B L TRt EIR I R 28 2 R A5 - (A) single-ring OpenPET(SROP)> 135 CCD IiAH#% K PET
AR NRATER AT - (B) JTiHY 3D 248 - (C)(D) J2EUIRAZ KNGy PET #24% > (E)(F) CBF Ji* 0 73
K2 90 5y 3HY LSI §24% > BACALE Ry CBF SO SR

2. WEPRERTSE (Magnetic Resonance Imaging » MRI)

2014 WMIC Jigf B Eaia 4%y He rp —{i 5 4% 2 2 20 5 (8 EdHY Jorg Dopfert » B2 £/ Ay © b
t Ultrafast CEST 552 (UCI) HIZiePRififn#E CEST BIELA - (BER eI (Chemical
exchange saturation transfer, CEST ) &z 4 X # MRI S EEry Rl - BA S FE78 )] -
UCI B T a&ENIh - IR ZERTER - NS (ER S E RE R HIE - HAEIIZRUTERAS
2o HJFFRANET—FR o ERFFE (] PARACEST BELA - Eb#E: UCH A1{#4E CEST /Y
Jerte Y o EWERR R 5 17 B —(ERIR 7.1 o35 - KREUMHZE 25 1% - BUtfE A
it T TR S LR PR B € -
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osl % $e
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G
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<, 5
-

o Ud(17s)
02 __ -~ standard (7.1 min)

slice 3 slice 4

0 40 80
* % dw [ppml

E+— (A) UCI fyJEH R RaasEst - (B) KR4 k-space sEE{HH—=E &AM E o= 111.25 ° - FE—{EYHE
(slice )i £ —EFHVHEN - (C) gy UCI &5 & =E N &R [EREH PARACEST ¥EERI(OREEL 7.5 UM~
HRELE - 15 UM~ FH4LER 1 30 UM ) ©

R E 18Ry Christopher Witte - /152 H & - {1 Hyper-CEST xenon (iR ) EVJEUEPTE
fRECAHAE R (L (glycosylation) HY MRIBSE © CEST Hy# 2 LR SHABEIAIERS - MRk
RIEFSARIEF AR S BANE RIBHTIRE - BETERBFAAE BRI - G bis
B i AR A R BSR4 - Hyper-CEST xenon S A G {# 45 A G5 Ffoth i &2 - i)
PARE R R ERE 51— MRIiSR2 50k - IEWFREsRE 7 B /MR & B SURHY
EYIREYTE - N H AR R YRR LR A o -

&+ Hyper-CEST xenon .2 MRI ARG EYYE G A SRR EilE (Glycan) f74E - Hrft AcAManNAz i
s -
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2k B {78y Jan-Bernd Hovener iff7ERE H 2 * 48U 1% B g # 5 L( hyperpolarization »
HP) B& [ EF—Hr TS TR ? MRI VBRGSO S KRG » R T B
AR b T AR AT DU LR R - e PSSR - (B H Al se AR > nIRER
ALUT (1) HP S Ai~10 70 - (2) HHIAG GHIE HP » — XM > SEMRZ X
st - (3) #eSMNELE - AREGUEHIELH o Y HP HYERIR 2K E HP 731 - b seicaT
@xUiats(t HP > ALEEA paraHydrogen (pH) ERAGASILLA] - LLEAM HP 73 Faik
FERC A SABRE (Signal Amplification by Reversible Exchange ) J57AULEE(ESE - 55RERUL
FFINIHLS SRR AR E FEA] 100 T WSS EIRVENSE - (HE IR L HFEELE T 5 mT HIRLE; -
NIt A FERE R s - WE+= - HAERESS FEAS 8T -

A

Earth-Field MRI

Reaction
Chamber =~

Solution

0 10 20 30 40 50 60
y [mm]

&= MRI {# A bR R ERAE )T - L A =0EiRE MRI Y 2D #52 (RS FAREE
52 4.6 yEEA 1 mm?BIREATE (3 mL - 80 mM) » iR EA S H A /KHIFEEE 2.6 /N (6 mL > 56 M »
20 mT AyfEAL ) -

AR E #j % 1 Francesca Garello - 572 H &y © #5008 (glucan) 73+1F K BEAZ BRI E R4
o Titso L H. - IRk SRE s+ (Yeast glucan particle, GPs ) B RIMERF4E (amphiphilic)
H BB ALK E GRS AT IR & P AR B e 1% 2 SR AIAE S 55 R 2 - 1RF GPs i
lEREMEE Gd ~ PFCE ( Perfluoro-15-crown-5-ether ) J% Cyanine ¥ 5¢1/&E 5454 - A A1 J744.1
EVEAAE— LR  FREST TH MR F MRI ~ NIRF #5505 - (1@ > i EE g 2
Gd =2 PFCE &REHE ALHHE - (RIREDRE AR ERY MRISERRUR © 1ERHET S /N AT

EF GPs Bk R FEEAHRHAY NIRF 24 -
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HEEREREG

Enhancement % R1
SISO (AU}

3 825 125 25 50 100
% Labeled Cells % Labeled Cells

20 30

[E1-rU  (A) J744.1 4HFfIE1 Gd-GPs JE &R IR B R ENER - I B ERAINUE S T 'H MRIEASS
B o AIE R A AR EE EE Y MR 5 o (B) J744.1 48 PFCE-GPs JE &3 & i A R E
[ °F MRI 455 - (C) J744.1 4HHEAI Cyanine-GPs JE & HF & MR B R [EERE » NIRF #8245 5 - 100%/H
SEARAH B 7Y 20 ES{EEESEAHA/UL -

3. B (Optical Imaging)

2014 WMIC A saa a2y Hrh— (7 15453 » 3K 5 3E[E1Y Sean Arlauckas > iff57 ERE 5 -
FIE BT Choline kinase FE#IfY/ NS TG HE2 8% (theranostics ) » EL41/N T JAS239 &
£ Fy Choline kinase alpha ( ChoKo ) HYiEiF&E47) » 1 55 NIRF 2% » ChoKo (FH IR ELTH
1&FHRH - JAS239 1E in vitro SEFIHIAHA A & » R 2L/ NS > T B ] JAS239 7E5E2
igne [ 0] FACEREZETAS Y ChoKoa L RIMVHERT » 2R+ 71 A0 ~ 35 M s A g4
HIE R AT » B MNS8b Z217)AHLL - w4 & HEIWE i/ -

B +7n PR/ N - A EIE ChoKa SNl (CK) - L JAS239 U E S i ZHIdH (EV) AR
TERRHL > &yHTEE 2.5 4% -
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SRR R AR E S5 Zhihang Chen - B8 /R © PSMA B—228a
FEAHZOREEHS (Theranostic Nanoplexes) AR SREERRIEFINGR - H ARSI E =
iXFE AL - PSMA f5 5 — RPN REIRE 2 RIFEED - ISR R S g e
AR ZS RSB AE S A) Hrh—fE B 42 5 polyethyleneimine( PEI)> 178 Tumor
necrosis factor-related apoptosis-inducing ligand ( TRAIL ) iy cDNA -~ bacterial cytosine deaminase
(bCD) ~ GFP Jz PSMA B4 » Hrr bCD wl Y 5-FC ikl 5-FU 5 S5—FHE A E
Dextran - {i##% PSMA B—P1E fgot - nI 24— PRSI - A8 e

RIFVORR GRS - AT AT SIRNA Z cDNA I B — AR EE S e iR A -

) Rhodamine Merged
B FITC-SIRNA _jovtran Vision
oy Targeted ‘ = T
HJCOHO'@ dextran
eaw_g‘)—O"\ in PC3-PIP
2 0O
HN R 07 \Bﬁ>
____‘Wgn\rj Targeted
PO, dextran
Y in PC3-FLU
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Ht#rES 3T (HIF) FHE e G G - EwE - 4GS 8 - EREEEa
BRIV S RAA AIREEHEST NFxB » SRR 4 R RS - T 7 — R E A%
%4 (multi-bioluminescence reporter system » MRS) » B[DLZ JE HIF (%3 Rluc) K NFxB

(i Fluc) HYEETF - o] B K HE B 4l A R 48 e 38 RV &R - A AR B JE Sl N B 3
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4. SEEEREESAISE (Photoacoustic ~ Optoacoustic Imaging )

ARETEEIHY Sven Gottschalk » ##F&am U H © £ ESIMENE 2 5 e &5 (5D
optoacoustic tomography ) H5% - f#HEETTIE MBS (hemodynamics, HDs ) S 2AHRH - i
AHHIE RS HDs 24 AFE A Em4&LE (HbO A1 Hb) ~ CBV ~ £1M&LZE (HbT) k& CBF
%o n] DAERER OIS 200 H pishre M elidse 70k (40 IMRI -~ SEESSY ~ i
WS ) FARGEIZE LSRN - AIE T IR 5 4o BRI/ N
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K5 EE ( Blood Oxygenation, SO, ) : SO, = HbO/(HbO+Hb) - B E#EL B Ry VOI 41 : VOI1
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R ZRIM T E S MY ERERFERHELEGE - A7) E SRR RIS 8 KRS HDs 5REk (40 HbO -
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Abbreviations:

ts: transverse sinus, cs: confluence of sinuses, rrv:
rostral rhinal vein, sss: superior sagittal sinus, lhv:
longitudinal hippocampal vein, VOI: volume of interest
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5. tHEEEEFIE (Neuroscience )
2014 WMIC Ji#R it ey H vp— i @555 22k E S5 B Alexia Daoust » JEH 7 HS&BEIR
(CSF) 9 MRI SZ5thFIEH5E - FFY CSF FIZHAA R EIRVERSHRE M - SRR 141 T
[ MRI (Bruker) 122 \ B8 KA BUHUHAY CSF iy T1 % T2 B - 455 AT & E] CSF (9 T1
saline {RAHIT » H2 T2 25755 - 4@ - » CSF fy R2 1% (B EEA IEAHR » RLAIE LS
TEFEHEAHRAM: - BEEEE EEMER(E > CSF 1y R2 i 88 & A BSA 4 10 i » ATHE EIEREM:HE
T CSF Y T2 8/\ » AT AER CSF I ILFERIRE A ESFAVRATIR 1 5 KEESIA CSF M
RAVEY T2 A (4905 %) BUNARESN CSFIY T2 {H (9 L7 7)) » RILRIBRATIRIE ftam 22k
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(LR e A - K E ¥R EHY Kang-Hoon Je » REH Fy © FIFHEGS MG B BE eis
s E N TP EWTSE - 5% BIR S AT 1S S A RO SRR B B3 6 3800 T DUR BB e 1 SHE ik i 8
(tMCAO) /N HI=ZFE &b (TTC) feZEEEfmmsER - fy 7 LRI M SHENRAR 28 Kk
ANMESEEIRIEZE (pPMCAO ) - (IR NS - A7 AL 1,2,3,6,12,24 /NKpHETT TTC #2385
ErEfmn > ZREHEH T 2mm 2 BRT R o IERERSIREH BRSO - tMCAO /NER T EL
EF| TTC i NIsthi 5 Ehaots e A MHEIE LRI - {H pMACO /Nt TTC iS5 HBE(E
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TR S VR B EAE T (B P A BEE - T2 E 2 S8 C 4R s n B i A
AT A AR - IHREMEZOREE (SPION) T FDA 1A MRyl BBt a s
i1y SPION & T2 (LR PRAS AEAREEE - 4l —+— » PEWFFeRsE A ERERG R HhACE4TRE - b
AIAR[EIREEHT SPION (0-1000 pg/mL) 553 7 H - #$[200] 5 [400] i f R FE AR 1E 22 0k
fRFEH (n=9) Ui 2 A 1 KUEE MRI 5245 » EIRFRES 2 - 4 Je 6 B —4H (n=3) >
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HYEESR - A EF[400]E S ¢+ (L) A HuNu fFEdiif o n B2 5 0 (M) SPION YGRS - $UBMITERE -
FIEF[400]#E; -
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PET/CT & fh - MultiScan LFER 150 » H: FOV £ 20 cm » A] 5235 {# F T/ N B RJEIS ER T

7% HAFt R | HBESRTE NIRRT o SR REIRAE) (REIEEEE R
#E) - FELEESEAN B PET IHZ 220K 07 M piiie 68 - 7T PETICT fifth ; IhAME M TEE
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HETIHRARTEEIZE - it @A B RIS SR ZE R - eSS 2 Has

LA SR I -

6. JEREFIE (Oncology )

FETESFIRIASE - 2014 WMIC Jg s rary Horp— 8% » K H H Ay Takuya Tsubaki -
BE Ry - F R LS TR P ELE AR DI RE 0T < SERY R BRI ST A B4R A
B8 - AOFERAE A B4R (TAM) ~ fSZE4HRE ~ HhMEEk R arBEHIHIAHRE. . 55 - TAM FIFER
He ~ MR ~ R RIS ISR A RARE - TN ST TAM 7] SE1E iR 4 & R E
Ry HE T A - IAFURE ERATRE (MLCs) Z3#tiaR » S AR A2 YA R Hifi 4
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MLCs fil A LLC AR 4AI4EAEIR 3LL/Luc2 - Hn] DA RIS Y 4 R 2R R s i (40
i YK
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DU o CIREEETD R (sorafenib) 2 AEfEIME#TAEHIHIZEY) - (EREREEEIRRE (starvation )
& ERF BB EROEARE » IERTZeAIA °F-FMISO BIZZE IS EUGH A498 B St
SRLEEL o SR °F-FMISO B B V5 FL AR EMHRA > HEE pimonidazole (—
faEGR AT IHC Fetbldts—5  [FIRF Bl VIZFEARE > 218 —+= - A498 fERiMm e
BE > HRMFH HIF-1a 0 55513 VEGF K PDGF-B %4 N4 ; &5 FLA I #
ARG [FEIRFREAH] VEGF <28 K PDGF-B » [RILES FLH T &SR A498 B e 2 o Mg
A PRI BHORRE -
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R

I
«T
=4

Bl = KRG TESIARE B2V NEERA °F-FMISO AYREE - pimonidazole IHC fi& 2L th Fr H&E Hyfn
GER o PF-FMISO R BB (s R — 5 HAER BEE IS IR SRR -

S ArER R AR - K E Y Wei Zhang - B H Fy © 1835 200 S S 20a %% -
REFEA TP SUVmax BFEADR ATHIZIASE - S 145 i BEEEA1E S N - &bl
&9 A HEFT 1°F-FDG PET/CT fiifii - #4745 116 i (TisHi - Hrfvh 82 [ R5iEf% (SUVmax
£ 0.9 £ 19.9) - 40 i A MEER (EK 0.5 6.9 27y » SUVmMax ¢ 0.7 £] 12.9) » 20 fir A H:
I ERERRE B - JnfE — U FEREREEERE A PR E TSR - AT UIE RIS EEEHE A PFS

( Progression-free survival) #E - At ®F-FDG PET/CT A BEReiEfs (& 2 a (E(E - jE
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7. ZKRTFA%E (Nanoparticle )

REMZEARA Aimen Zlitni - HFFEREE B @ FOBHHTE @ B4 )EAZ{622 (bioothogonal
chemistry ) EE R LEA - FEEEHICEOE (Targeted microbubbles » MB’s) HYfEE B = 71 H
FIEMo T HE > — AR AT biotin-streptavidin 7RIS MB’s 45 & - 4/1[E
S BRI ARV IE A BER 50 - Bl tetrazine Al trans-cyclooctene (TCO) BAH
SREEIYTJTE » Soik TCO-antiVEGFR2 B S— MRS B » HAtss B a ik B8k -
PEEALELEENA tetrazine i) MB (MBrz) B TCO B—M:4E 4 - ELBTA /TR 5645 T TCO-Hifs
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B 7N AEVIEATLERRTEEAE (pretargeting) RefigfE RS ISR - A RAREI(L) 1 SKOV-3 KRS
(VEGFR2 FH) i 1 » 55045 T trans-cyclooctene {Effify antiVEGFR2 445 (2) FHAILA tetrazine {ZEfify MB
e T (E S B — MRS TR R 0 (3) WA AR T R ISR -

K E EEHY Stefan Harmsen - 5788 H £y - REE(LAIZHE (SERRS) - &ZKEMT
(nanostar ) AR B — M RKIGRREZE fOBK - KIGEBIET RAERE Y] - BER
(polyp) BAFGRMAEERGENGEEE (FAP) AR - RILFHREEEIRE =R - AR

%%~ SERRS-Nanostar ££47) » 4l -t » o e ioRiF G S HARILE - w44 785
nm EEHEM] > SNEZE—fEHE PEG Z Silica s HLEEWH & BURN - PTEHIRERE > A/ By 100 um
-1 mm - [EIRF YIS e R R N URRE EAGFE S 20°C » PLEEYIER T nl s2lris SR A0 45 KOs S Rl
B A EERREAZEHY Raman AREEE - L a] DIE Raman g2f4:5 [ M EfTREEHR (2kE—
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B+t REFR(EEEH (SERRS) - SA0REK T AN &HE ARG ECE fOak - T ETIEEY)RE
ZEIE R TEM #2445 -

White-Light Colonoscopy
A B. Diagnostic

<=7
A

(2]

Therapeutic

Low Power Diagnostic Laser Colon Wal
Polyp.
-
Og@

High Power Therapeutic Laser >
Therapy Completed

[ —+F/\ SERRS 5[E&EH5 Hitnd K HGESGHa AL - (A) EEEEEHREWE MR ERERE - FHEVN
5 mm s FESLA(FA] > (B) SERRS 5 S RG St vl e e DA TR » T S aRet nT 2B i > H ] ORI N 2
fEfit Yes/No JFHfiHIENE - (C) E&ETRISAERE » AIRET RSB > WA Raman BlEaF8R -

BB
i }
BB

a(vEvn

[I
\I

PR EIS A AN 135t 7% - Hh—({i /22K E Standford KXE2#9 Olga Volotskova 1%
L AV 2 S SORMROE T AT KR R S (CRET) RIE RIERIISRH KT
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Bl —+JL Eb#g P negative BF3E ®*F « B positive &FJE Y Ky &FE M Tc » BHAK - PUE(ES ~ BSA K& AuNC £
BT - TTES] BF-AuNC 1E 700 nm st th A IR saAY SR - M *"Tc-AuNC HIjfE(F(a 555 -

=1 RN E R Y EEY) matrigel - /2 RBEIESSITE °F-FDG only - A5 ABRIESHE F-FDG
R Au-BSA - SIfUEEIEEEAE 460 nm K 700 nm ARG - SRR EE RIVER - TGS PF-FDG+AU-BSA
{£ 700 nm (Y5 & {E# “°F-FDG only & -

2014 WMIC fysmsC H b > AIBERIZORKT (A150FEHES ~ &7k - SPION ~ ZKi
B ) PR HERITEAZES - MRI > CT ~ 5622 - EE DLROY R ISR S0 IR 4t 5 AT
[ (i Z B 4H B RiBAES 2 EEEY) - kiDL B SRERORRIT - ER PR ST, - ISt
TE S RHER B 77 > Michal Neeman Z Al 45 fam s - SRR HEBAZERIE T 17 &% »
M SFORRFHIERRSCES T 6 /% ZUR SRR EMEHTRET » RSBERTRE
MEZITTEREE - FemokiT— R R G RE, -
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(Z) EEPRSER (Clinical Field)
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EERATRE (FWER) 2o THEERHEEEE » AR EERITEY s SaiE s+
o AATEER ARSI e EE 250 - SURFEC TR EESER TG 8 -
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1. First-in-Human Molecular Imaging of HER2 Expression in Breast Cancer Metastases
Using the ™In-ABY-025 Affibody Molecule. (SS6) Joachim Feldwisch

AfEE L EEEN - 1 " In-ABY-025 F Ryis B AL RS Mo B HER2 FEPR S
SR BEEY ARG oA ~ et SRR 2 lriiae - B0k ¢ 7 (EFUEER
A 5 (s AL B Y HER2-positive » 2 {34 7L I 28 HER2-negative - f
5 100 pg (~140 MBq) &9 "In-ABY-025 30 43$%1% #E7T y-camera iS5 » HEEAE 4 - 24
48 /NI > #ETT SPECTI/CT #5522 » [H]HF Lesional HER2 status 21¢E B U H B RIEE -

EhnE A

Primary IHC ‘ FDG-PETI/CT ABY-025 SPECT/CT Metastatic IHC

FIGURE 1. Examples of imaging of HER2 expression in breast cancer metastases using '''In-ABY-
025 SPECT/CT. Rows A, B, C, D, and E comrespond to patients 1, 2, 3, 4, and 7, respectively. Left
column shows positive immunohistochemistry (IHC) staining of primary tumors, second column '8F-
FDG PET/CT scans, third column 7In-ABY-025-SPECT/CT scans, and fourth column immunohisto-
chemistry staining of metastases. Blue circles indicate sites where biopsies were taken: patient 1,
lymph node metastasis; patient 2, brain metastasis; patient 3, adrenal metastasis; patient 4, bone
metastasis; and patient 7, bone metastases. Primary tumor from patient 4 showed immunohistochem-
istry 3+ staining, and bone metastasis in spinal process showed high uptake of 8F-FDG. However,
there was low (nearly no) uptake of ""In-ABY-025 in metastasis, indicating HER2 negativity, and this
was confirmed by immunohistochemistry-negative staining of biopsy sample. Patients 5 and 6 were
HER2-negative in immunohistochemistry analysis of primary tumor, in ""'In-ABY-025 scans of me-
tastases, and in immunohistochemistry of metastases (immunohistochemistry only from patient 5;
patient 6 refused biopsy). Bars in all immunohistochemistry images comrespond to 50 pm.

E=-1— {#HFH "In-ABY-025 SPECT/CT i&57 » HHA MM E > HER2 FI T4 00
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A, B, C, D, E f¥IEIfIEHE 1, 2, 3, 4 M1 7 il B /538 55 —1T1E By R 28 1T 7L HER2 IHC
(immunohistochemistry ) staining - /=355 —{TE & °F-FDG PET/CT #&i844% » £385 =17
[ s “In-ABY-025 SPECT/CT fRftis % » /i U1 TIE i ML IHC staining - B (a5
RV A BEME - B (@R B R ALEEBENKEE - 5 (@R BRI - E=M
R PR IR EAR - SEUU(ES B R AR AL B - S B A B -
SEUUE R AR 2L HER2 IHC 3+ staining » 1 B.7F *°F-FDG PET/CT B RS 158 H
RS > ZATIE A Hin-ABY-025 SPECT/CT fif » B84 2A UL - f5HIERE HER2
negativity » 3f; FL 4 Fip ERAA % D) H i &35 B IHC Ry G fl o S5 To(B R/l B A B M AL
HER?2 negativity - {FiEf% (5 F ™ In-ABY-025 SPECT/CT KB4k F #7559 B negativity -

A

FIGURE 2. Patient 4 changed from HER2-positive primary tumor to HER2-negative metastases.
Column A shows examples of variations in HER2 expression (immunohistochemistry) in primary
tumor. More than 10% of tumor cells in primary tumor had strong circumferential HER2 staining of
their entire cell membrane, and patient was therefore declared HER2-positive. B shows '®F-FDG
PET/CT scan 5 d before SPECT. In total, 71 metastases were detected (Table 4). C shows HER2
scan 4 h after injection of 1'In-ABY-025. No HER2-expressing metastases could be detected in
this scan, but 3 metastases with low HER2 expression could be detected in SPECT/CT sections
after 4 h and more were detected after 24 h (Table 4). However 24/4-h quotients indicated that all
these metastases were HER2-negative, as verified by immunohistochemistry analysis of biopsy
samples. Column D shows examples of immunohistochemistry analyses of 3 different metastases:
thyroid metastasis that scored 0 (top), calcified thyroid metastasis that scored 0 (middle), and bone
metastasis that scored 1+ (bottom). Bars in immunohistochemistry images comespond to 50 pm.

BI=1= IS EFLR HER2-positive a2 SIS 7L 7 HER2 negative -
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2. First-human study of ®Ga-NOTA-Anti-HER2 Nanobody > a New Radiopharmaceutical for
Positron Emission Tomography (PET) Imaging of HER2 Breast Carcinoma Patients. (SS1)
Marleen Keyaerts

AEEPREES Primary endpoint @ 5F(% ®*Ga-NOTA-Anti-HER2 Nanobody Z74: - B4 A14546
FIHE 75 & - Secondary endpoint : 5 FLJE 7 B #7575 HER2-expressing lesions ¥ HZE10 i -

FRER T4 Ga-NOTA-ANti-HER2 {£ S RAEERER AN 97% » 4 Azl & i 15 (B
A% HER2-expressing lesions £ IHC (immunohistochemistry ) 2 ~BHA“H” K=" » 15 {[
s 3 4 (A 5 (ER & ) it T HER2 Nanobody F&E#e5- > 777K 0.01+ 0.1 52 1.0 mg -
aetR=2 (& T~ &) BEMEIE RS E f 105 + 39 MBq > 1582912 10 ~ 60
190 Fr$8#E{T PET/CT it » [FIHF t 81 T RRIMUR B PR IR o3 A1 > B o i B S 4L EK (RBC )~
HIEk (WBC) Jelfii/IMiz - Mg A bt EfE HEE (AIB) ~ FEHELTER - il hlzhs (ALP) »
PSR (ALT) ~ RFJRREEREs (AST) ~ # (Na) ~ #f (KD~ §5 (Ca) ~ IURIKZER
F (BVN) -~ JLEEET (Cr)» FRIBTEFE D MER ~ 4LMEK - EHE » R A dapig (i
FE (BP) ~ AkFFEEZR (PR) ~ MR (RR) BLRE]SLEACHERE - SEYIHEIEAN A 0T
TR ELEE (85T 10 HesE ) BFR-EE S (FE - SEEAEFF5EH] OLINDAJEXM
RS

HEGER

-

W

@ =—+PU %Ga-HER2 nanobody F T E2455F: o 3 ESEEY160 55 512 EF TEAGILEE - ABIEIF

ARG - BURERTHE R B A = R0 - B R ClEl i) LU Elesionjiz /5 -F 25 A HYIRUY -
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“Omalb% > PGa-HER2 it/ B4LE KA 98% - FEIBHER AMARD (24 /1Ni%) S4B RIS
A MR TR REEYNESAEAG A 60 73812 - A 10.1 £ 2. 2%ZEYI{E MR » R EEYIERS N
TEPRIRER - LRV ARG A 60 7§12 BF R B IRUE R 73 1 Ry 10.7 £ 3.6% IA~7.6 £ 0.9%
IA > 5TEZEQF & (effective dose ) /2 0.043 mSv/MBq » 1 lesion -2 SUVmax ( maximal standard
uptake value ) 42 7.3 » ARR{EAR 4 A5 lesion 8T » BEYI RIS 540 - W HAHVIH
S E B HER2-expressing lesions -

4w 0 PGa-HER2 PET/CT 4% £y » (R CH K1Y lesions ] LU & 5F

HER2-expressing lesions °

3. Combined *®F NaF and ®F FDG PET/CT for Evaluation of Prostate Cancer Patients. (S54)
Andrei lagaru

Ak HHIE A0 °F NaF and *°F FDG 452505 8 - ifEfT—K PET/CT fRfiis s » aILlKsE
o ER R R B b - 3 Lk D -

J7i 42 (LB R (ORERAAR T - S B EREIE - & (R B B T =X PETICT
SR > (EHZEY(1) *°F NaF ~ (2) °F FDG - (3)*°F NaF fii |- **F FDG -

43 &ff °F NaF B °F FDG 44855 /& » iEfTE R PET/ICT Rl - HhETRT (LR

s b
E%HEJEEF °

A ® B Cc

e S0
L

B=tF 74 B UEREREEEE  A BIZI5EA °F FDG PET f7li - B4 R IEH

UL > 1 B ke C [EIHEE Pl et 5 18 CaledfiE 254 ) > D &Ry CT faiH -
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4. First-in-Human Imaging with ®Zr-DF-1Ab2M anti-PSMA Minibody in Patients With
Metastatic Prostate Cancer : Pharmacokinetics, Dosimetry and Lesion uptake. (LBA7) Neeta
Pandit-Taskar

KmEEY » —EFERI 2% RS - Ve e E E R R - B2
#9Zr-DF-1Ab2M anti-PSMA Minibody 7 &9 A < Bl & Bilde 2 -

SUBR T % ¢ 18 (EEEHEZ 5 mCi #y PZr-DF-1Ab2M - s (IAD2M) FE5r B =41 > 47
Bk 10 mg ~ 20 mg ~ 50 mg > G407 6 {EFE > FAEE 1-2 /NI ~ 4-6 /NI ~ 24 /NI R; 48 /)
RFE1T PETICT Mg LI ZRMRARIE M A o0AT - Wi EAC S I i A TER AR MR AG -
TTEEIBN IR 31T -

SERGER  EABEZ PZr-DF-IAD2M > SEEEIER - HEEYERE N O E (st )&
[EFEZ R R G R D » B - B S BRSPS E OB M - IRRER e - &5
YIRS SHEM - TERGAIRT ~ BRI S BEERT R A & 73 )51 6.0 ~ 4.8 F1 1.2 cGy/mCi » HEHX
HIEE 1.5 rem/mCi » AEE53 lesions B[ DLLE 48 /NGBS o B K laH4kAT lesion 1 48 /N
SUVmax 735l F5 12.5 + 8.5 § 5.5 £ 3.3 - RSV HRsERR e ERAHAR £ positive » /A 5 (B
o T EEEAERRAES » B TTLIAE PZr-DF-IAb2M (G B -

4+ ©Zr-DF-IAb2M Mb 3 SEFRIZ 20401 o Sl FHEYIRS Sy A FISE DBl SR A 2 - 92
RS HE R H B BT 48 /NI ] DUEHIE] -

b
t

—h\‘

2h &n 24h 4sh
Patient with metastatic prostate cancer, gleason 9 at diagnosis and rising PSA (152] .

Imaging with *Zr-Df-1AB2M shows gradual decrease in blood pool activity and
increasad visualization of lesions at 48h as compared to earker imaging times.

B=4  BEERUSETLRE > 11 gleason R4 5 9 43 H PSA f5# 5. > {#F] *Zr-DF-1Ab2M
TS, > BETCEET% 2 - 4~ 24 - A8 /NBRIEES > (MBS IS DGR EER D -
RERREH > F 48 /NI E] DUESH] o
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5. Quantification of ®*Cu-MM-302 liposome biodistribution and lesion deposition Rinetics
using PET/CT imaging in advanced breast cancer patients. (SS109) Anthong F. shelds

IS - MM-302 /& —{[& ADC (antibody-drug-conjugated ) 454217 - TIHIIRILZ $ ¥ HER2
positive » JEREFEEYZ liposomal doxorubicin » [FEFTEECLHE A phase | BEIRERES » i B3 Ry
MVEFLIE - JaREEY) H S ERE 2 R B AR AT PN R ARE IR K > JERIEATER EPR 2UE

(enhanced permeability and retention effect) » {Ef(HE ARG A 7 i AN RA & AHIRERETRS - S50
BG AR E BB - $ET TR BRI A AR -

KRR BEHY - EHIEE#ET phase | BeRaSg 11 (TERSVEA ML - FriEH ADC s
MM-302 > DI§E-64 {5 (**Cu-MM-302) » W52 L 4EY1E B P 53 AT AR &5 -

PHRIRIT A © 4SA0 2462 30 mg/m” MM-302 1% - HEE A%k E4T 400 MBg (10.8 mCi)
*4Cu-MM-302 ( 3~5 mg/m? doxorubicin ) » 452%1% 1 K (< 3hrs)» 2 FF1 3 Kif{T PET/CT 358
FEREAVINCL CT 21 - #ES I & 515 {3 A OLINDA/EXM 14

45 Y'Cu-MM-302 FERERIR Y - PEEERECE RGN > 75 24 /NEE > PSRRI O T
FRERE 0.7 ] 13.5 %ID/kg (n =41 lesions ) » £ 48 /|\BS » S RE R U E FE & E L 0.5 &1 17.7
%ID/kg (n =25 lesions) » W20 &I EEFL AT RIS FJFEZHY -

Scan 1: < 1 Howur Scan 2: 24 Hours Scan 3: 47 Hours

14 % id.xg

Uird. kg

Figure 1. Maximum ntensity projections of a2 HER2-posiive breast cancer patient Infected with 30 mg/m’ of MM-302
(MIR2-2argesed Iposomal doxorublcing and a srace dove of “Cu-WN-302 (400 MBg) PET/CT Images were acquired at
0.7, 28, ard 47 hourn poat-injection. Lesion wptabes of *Cu-MM-302 were pramisent o 24 and 47 hours with
significant varlabidity. Images are decay comrected.

B=1t %% 30 mg/m? MM-302 7% » T3 5F %*Cu-MM-302 10.8 mCi» 45%%/% 1 F(0 < 1 hr)-

24 /NI% ~ 47 /NI PET #5208 -
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6. ®*Ga-TATE PET/CT versus °F-FDG PET/CT and **™Tc-HYNIC-TOC SPECT in detection
of the causative tumor in osteomalacia patients. (SS2) Jingjing Zhang

HEJRE 5 [REAY S HEYE (Tumor-induced Osteomalacia » TIO ) &%= RAEE » A Ednir
EEPR  ILARRGS ) > A0EE T (RIS B RS 2SI R na ok R i
SEATE)  (ERVERTTE AR FTUIER - 281 TIO B fER TR/ - BT AR
REEH » A s pss—TEE s B 7% ©Ga-TATE PET/CT » o] DU HI B0 - i {sE A
BE-FDG PET/CT K *™Tc-HYNIC-TOC Rifd /5 ;AL -

T30k L e 54 (51 26 fir > 2 28 fir > SEAFEHS 415 £ 12.1 5%) » M REREE

( Osteomalacia )» 5—{i737 B33 44 111~148 MBq( 3~4 mCi )*®*Ga-DOTATATE » {745 PET/CT

RS TTELE BN BN 1852 P Te-HYNIC-TOC scintigraphy & ®F-FDG PET/CT 582 o

4= - %Ga-DOTATATE PET/CT HE57: positive » 54 fir FBF 43 fir (22H1% 79.6% ) ; ®*F-FDG
PET/CT &7 positive 54 {ir #2745 16 fir (Z2Ei% 29.6% ) » ™ Tc-HYNIC-TOC scintigraphy £&7
positive » 54 fir {875 14 fir (22E7% 25.9% ) » FERIA/IME 1.2 A0 E 6.7 A5y (3525 + 14
Ny REIRERRIER N5 - B - BEEES - 43 5/E positive fER - A 31 firfEHSH
RRFlrZEs > #b 31 fimEF - A 30 fiZE ik EE I IELHAE (phosphaturic mesenchymal
tumor ) > 53 1 firs2 e By ek E M 44698 (odontogenic fibrous tumor ) - ®*Ga-DOTATATE PET/CT

U negative > A 11 (I8 - SEESHER -

[A] -
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B=-1/ *Ga-DOTA-TATE PET/CT % '°F-FDG PET/CTif /4% Ll - L FIm AT B A B
B B AR ST SR R ALE 2 2455 A -

AT B ©°Ga-DOTA-TATE 5 -

Bl 0% B (3 F ®F-FDG PET/CT #5E2 Enegative -

CIEN T F 5 " Te-HY NIC-TOC i 82 4F lesionga {4 /5 B A B AT UL -

DIE 7 56 (1 °Ga-DOTA-TATE i 52 /2 [ Sllesion T 5 Fx 4 - SOREIAHARRE - 56H B
R {EEIEE4HAEYE  (phosphaturic mesenchymal tumor ) -

7. Hilar Lymphadenitis in Latent Tuberculosis Infection Detected by Positron Emission
Tomograpy. (§5110) Nasrin Ghesani

AIS © KA U3 ARG - RS2 BB L ARIE - 8RB RE R

( Latent Tuberculosis Infection - f&f# LTBI) » JE(R&EIZ R HIIS HAREHN » B R G E4a55

NHY - ABAEAR B - BHHERRTREMES R » WRE B4 T OIS EEYN et - AInT AR
DHEIREIEE - AR &ER Chilar lymphadenitis ) SRR U BBl P4E
IR S| - JEMEAERE TR PET/CT S0 E > (HEAIREE] LTBI HEMH
PET/CT {04 - AT HEY Rysh—(EEERARE SR - (5] PET/CT &2 000 LTBI o5 8 2 FfiHipk s
&R

070  1H5: LTB R B ABRIEFEER TB 8 - HAOE X St &R @ fEH4EZRM
B (Tuberculin skin test » f&5f% TST ) £ positive (75 =5 mm induration ) » =¢& {5 & MILR i
#3A (Quantiferon™ Gold assay ) J% positive « StBREFT : {£ LTBI 475 255 F 247 i i 48
#E{T 15 mCi *°F FDG PET/CT {7 « 4558+ 2l &5 5 i (S M2tk » “r5k 4k 25~43
%) AT Zal BN - XGRS - MUktedalEa Ry positive » £ 5 iLfi & PET/CT
f o 4 iL/2 positive - 1 5% ~ 2 57 K 5 5t EAERTHYME S B IR EHY FDG MU > 3 55
BAEATHYVME S B S & FDG UL - 4 5205 8% negative » LTBI i 848 3~4 H ZEYEHT -
(T °F FDG PET/CT fiif » 1 SRis SROMER A48 » 2 57 % 5 SR sk 4t '°F FDG iy
WD o 3 SR RILAEL - AT MR &S - ixlg(Eid PET SUV EA SRR (% -
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= ~ PET/CT #2455 -

o Highest Follow-up .
ZENE PET/CT uptake SUV PET/CT IGRA (Tb Agnil)
. Resolved

1 Left hilar lymph node 4.2 uptake 6.29

9 Right _paratrach_eal, pretracheal, 9 Improved >10 (assumed 10)
precarinal andhilar lymph nodes uptake

3 Bilateral hilar lymph nodes 15 Unchanged 5.85

4 None 0 Not done 3.48

5 Right hilar/subcarinal lymph nodes 8.4 Improved 9.4

=+ 1L LTBI (VER&EIZEGY) HEEFREREE G - LFEE (A-B - C) FFIMIHKE
& lesion - &5 gEY) (Isoniazid ) J&a¥F % 3{EH » MR (A~ B~ C) BEIFHHIMESLS lesion
¥ FDG WA BHEURV D -
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AKRNFZESNN 2014 55 T8 K& (2014 World Molecular Imaging Congress »
WMIC) » BPERUHH ~ B3R TR R &R » IEEEIIERGE A S E0E - R A=
SR 0 BRI Ko TR A A N O
(—) BIFEERER CE R MEMN SR 85 A8 JTBlE R 2 R 22 - B AR
SRATDANGR AA B » 5B 5 2 2 NNEIE ST & - S5m0 - TRt B PR R B2 IT ), -
BN SMITFE N B G AEEOR » AR AR RIRE R A & B SR 7 i A A Bh 4 -

(Z) FiEaHE H AR E [ e R - RPN o] SR e R M U M [F i R R A L — M AT 2
V) (PiaeSE) - WS BRI TR BT RESCEHE -

(=) ZIhgEsa (multifunctional ) ZEVseat REISN > TRoGebitst 2 BB T - GHEHLE ~ &
't~ MRI -~ EBE R RO Es L (BB BHSE2EBUaRSRE 2 82 - R RS AN
EERAN - JNETE KB NEE ~ AL EF > SRR 2T -

(MU) AFTEBTERERE VI EETE - EIL S T ERR B A s S At - [NEEAT 1 RIS
NI ~ BB (TREEY Rt o AFTENT S8R - JEE SRR aD - et
FEANBTES T EAM - E RIS & PR PR SRS T 5 - RIS TR B -

(7)) AP #EHEFEETENT - BRGNS NEEZ EEE D TG BRI EE
et o HEFE TR SEHE ARG -

(X)) AR T gk 188-fufaks ) T A NBSEEREBREE 1 BAMEES - BEESAPTIRIES F_ A EE
INELBEIFRIEREE TR - T EEIRE RS TS protocol AIRI¥ATT - REEE T BRI TR A ©
() FEE AR U B RETRED - SRS e B B Sy [F i L P &1y > S
REE(CHERTITEZ S E ~ o U S Zi8i3s > DUR EARFTRACZ et H 15EEL
T3] o
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Master Program Schedule
Wednesday, September 17, 2014

08:00 - 09:00

09:00 - 10:30

10:30 - 11:00

11:00 - 12:30

12:30-13:30

105 Auditorium Audi MT RM 1A
Educational Session A (I:_hm:al q
05: Modeling and pplications
Quantification Spotlight Session 01:
Quantitative
Molecular Imaging:
Making Imaging Coffee Break
Count
. . Panel Discussion 01:
Educational Session RSNA - Setting the Clinical
09: Basics of Image standard for Applications 2
IFTEEETT Molecular Imaging
Lunch

Educational Session
13: How to Succeed
in Science

13:30 - 15:00

Spotlight Session 02:
From Four Legs to
Two - Mouse Models
and Co-clinical Trials

Invited Lecturer

17:30 - 18:30

18:30 - 20:00

3T H

15:00 - 15:30 Break
15:30 - 16:30 Opening Ceremony (Auditorium)
16:30-17:30 Plenary Session 01: Michael Phelps (Auditorium)




07:30 - 09:00

Master Program Schedule
Thursday, September 18, 2014

104 105

Auditorium

Spotlight Session 04:
Multiscale Molecular
Imaging - From
Microscopy to Mouse
to Man

09:00 - 10:00

Panel Session 02:
Molecular Imaging Based
Companion Diagnostics
(MICOD) and Drug
Development

Plenary Session 02: Gold Medal Winners (Auditorium)

10:00 - 10:45

10:45 -12:15

12:15-13:15

13:15-14:45

14:45 -15:30

15:30 - 16:30

16:30-17:15

Coffee Break & Visit the Industry Exhibits

WMIS Member
Meeting

Scientific Session 04:
Chemistry & Imaging
Probes - MRI

Late Breaking Abstract
Session 1

Lunch Break & Visit the Industry Exhibits

Scientific Session 08:

Chemistry & Imaging | Late Breaking Abstract
Probes - Nuclear Session 2

Imaging

Coffee Break & Visit the Industry Exhibits

Plenary Session 03: Heike Daldrup-Link (Auditorium)

17:15-18:45

Spotlight Session 06:
Burning Questions -
Molecular Imaging of
Metabolism and
Metabolic Diseases
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Room

07:30 - 09:00

09:00 - 09:45

09:45 - 10:30

10:30 - 12:00

12:00 - 13:00

13:00 - 14:30

14:30 - 15:15

15:15-16:15

16:15 - 16:30

16:30 - 17:15

17:15 - 19:00

Master Program Schedule
Friday, September 19, 2014

105

Spotlight Session 07:
Molecular Imaging
Goes Viral: Spotlight
on Infectious Diseases

Scientific Session 13:
Chemistry & Imaging
Probes, Technology &
Software
Developments -
Photoacoustic
Imaging

Scientific Session 18:
Technology &
Software
Developments -
Optical Imaging

Audi MT RM 1A

ESPMIS: Young
Professionals Cocktail
Hour

%39 H




Master Program Schedule
Saturday, September 20, 2014

104

105

Auditorium

07:30-09:00

Spotlight Session 09:
Breaking News:
Reporter Gene

Imaging

09:00 - 09:45 Plenary Session 06: Ick Chan Kwon (Auditorium)

09:45 - 10:30 Coffee Break & Visit the Industry Exhibits

Scientific Session 22:
Chemistry & Imaging
Probes - Multimodal

10:30-12:00

Scientific Session 23:
Preclinical Cell &
Tissue Level Studies -
Reporter Genes
and Cells

12:00 - 13:00 Lunch Break & Visit the Industry Exhibits

13:00-14:00

14:00 - 14:15 Coffee Break

Scientific Session 27:

Chemistry & Imaging

Probes - Optical
Imaging

14:15-15:45

Scientific Session 28:
Technology &
Software
Developments -
Hybrid Multimodality

15:45-16:00

16:00 - 17:45

Closing Ceremony: Young Investigator Award Competition, Poster Awards and Highlight Lecture by Michal Neeman (Auditorium)

18:00 - 23:59

%40 H




Ffit$% — ~ Visualsonics « FUJIFILM .\ 5] Vevo® LAZR 7 SLAHRBE 144 -
(1) SRS R R ¢ B HT s B R R I R

Real-Time Photoacoustic Imaging
with Vevo LAZR Technology

ymical Data

The photoacoustic principle is simple — light is used to generate sound. Biology,

absorb the light causing transient thermoelastic expansions, generating acousti

technology — it is the future of preclinical imaging.

* Inherent co-registration of photoacoustic and anatomical images
* Real-time, 3D processing

* High sensitivity, high specificity

* Multispectral imaging

* Facilitates biomarker development and translational research

* Longitudinal studies

M F e '“U y <er Puls

Ultrasound Detection
(256 Elements)

however, is complex
and requires complex solutions. Vevo LAZR technology employs integrated fiber-optic transducers

to deliver nanosecond laser pulses into deep anatomical targets. Tissues differentially and specifically
¢ pressure waves which
are detected by 256 sensitive piezoelectric elements. Transmitted ultrasound pulses are similarly
received generating high-resolution images of microscopic anatomical structures.
of photoacoustic signals acquired in real-time with high-resolution ultrasound is unique to Vevo LAZR

1sound Detection

F 4 H

Inherent co-registration




(2) Vevo® LAZR Jerg IS e M 48-1RE /i ~ Whe R R -

The Vevo LAZR Photoacoustic Imaging Platform

* Oxygen saturation and hemoglobin content

—Hypoxia in heterogeneous tumors
-Anemia

—Fetal/maternal physiology
—Stroke/ischemia

* Inherent co-registration
* Real-time in vivo imaging of deep
tissue (up to 1 cm)
* High sensitivity and specificity
* 45 micron resolution * Advanced post processing and analysis
* 3D imaging —Digital RF-Mode export
—Review, analysis and export of
co-registered data

* Co-registration of photoacoustic
and anatomical images

* Respiration gating capability
—Eliminate motion induced artifacts
in imaging

—Inherent co-registration in both 2D
and 3D planes

*3D-Mode

—Real-time comprehensive visualization of targets
—Rapid volumetric acquisition

* Multispectral photoacoustic imaging
with tunable laser

Detection and quantification of contrast agents
—Sentinel lymph node detection
—Functional imaging

Cellular specificity




(3) Vevo® LAZR JergiGs s M 48-BVE 2 V- 5 SAR(ERE -

LAZRTight Imaging Enclosure

* Containment of laser light * Transducer mounting system — for precision
* No dedicated room required and accuracy

* Fits over animal imaging system * 3D positioning system environment
* Temperature controlled platform * Integrated anesthesia

* Integrated physiological monitoring

Vevo LAZR
transducer

Vevo Imaging Station

Mouse & Rat Table

Imaging platform

LAZRTight Imaging enclosure
(certified Class I device for safe handling
of laser light)

Anesthesia System
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(4) Vevo® LAZR JeRg G PREHR AT ©

The LZ Series fiberoptic MicroScan
Linear Array Transducers

* Integrates ultrasound detection and fiber-optic
delivery in a small handheld foot print

* Real-time signal acquisition

* Multiple frequencies available and optimized
for specific research applications

Fiber-optic delivery

Ultrasound detection—e

Mounting bracket

256 Element Linear Array
Ultrasound Detection

Laser Excitation Sources

LZ550 32-55 MHz 44 ym

LZ250 13-24 MHz 75 um
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8% = ~ iTheraMedical /A& MSOT ( Multispectral Optoacoustic Tomography ) 7 5B/
(1) S

:I:rv. \ﬂ:E/
=y

R LA oy il (CT ~ @8HI ~ &0t ) HILEER -

& e

THE BEST OF ALL IMAGING WORLDS

iThera Medical’s proprietary Multispectral Opto- The high-performing molecular imaging technol-
acoustic Tomography (MSOT) technology provides ogy combines high-resolution imaging with the ver-
in vivo identification of spectral signatures from satile specificity of optical contrast, giving informa-
multiple specific agents, along with excellent intrin-  tion about physiological processes in tissue, in vivo
sic tissue contrast. and at a molecular and cellular level.

KEY BENEFITS OF MSOT VS. EXISTING MOLECULAR IMAGING TECHNOLOGIES:

¢ High resolution (150 pm) * High specificity by targeting biomarkers
* High sensitivity (nMol-fMol) * Low user/patient risk (no harmful radiation)
* Real-time image visualization at video rate * Low lifecycle costs

* Volumetric deep-tissue imaging (whole-body
penetration in small animal imaging applications)

COMPARATIVE IMAGES - MSOT AND OTHER IMAGING MODALITIES

MSOT Ultrasound X-ray CT Epi-fluorescence

Left most: Distribution of exogenously introduced optical molecular probe in a mouse leg as resolved by
Multispectral Optoacoustic Tomography, superimposed onto simultaneously acquired anatomical image

Second from left: Corresponding anatomical views, made with ultrasound,...
Second from right: ...x-ray computed tomography,...
Right most: ...as well as epi-fluorescence of sliced tissue, are shown for comparison.

From Optics Letters 32(19), 2891-2893 (2007); Physics in Medicine and Biology 54(9), 2769-2777 (2009)
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(2) LRSI IR © EhYIRa N B SR B RS

TECHNOLOGY

LISTENING TO LIGHT, LISTENING TO MOLECULES

The innovative nature of the MSOT technology
(Multispectral Optoacoustic Tomography) is

its capability for volumetric, quantitative differ-
entiation of tissue, in vivo and in real time,
with and without the application of biomarker-
specific probes.

The method operates through several millimeters
to centimeters of tissue enabling tomographic
three-dimensional imaging with optical contrast,
significantly deeper than even the most advanced
forms of modern microscopy. The video-rate im-
age acquisition facilitates visualization of dynamic
phenomena over time, avoiding delays through
long scan times. No other technology can currently
compete with such performance.

PRINCIPLE OF MSOT OPERATION:

Pulsed light of time-shared multiple wavelengths
illuminates the tissue of interest and establishes
transient photon fields in tissue.

In response to the fast absorption transients by
tissue elements, acoustic responses are generated
via the photoacoustic phenomenon, which are
then detected with acoustic detectors. By modeling
photon and acoustic propagation in tissues and
using inversion methods, images can then be
generated and spectrally unmixed to yield the
biodistribution of reporter molecules and tissue
biomarkers.

Light of different wavelengths is selected to target
the absorption transient of the chromophore or
fluorochrome, as selected for spectral differentiation.

By using advanced algorithms that accurately
handle the strong non-linear dependence of light
intensity in deep tissues, accurate biomarker quan-
tification is achieved over cross-sectional whole-
body images.

MSOT allows safe power delivery in tissue by operat-
ing in the near-infrared (NIR) spectral region, where
low light attenuation allows deep penetration in
tissue. High detection specificity is achieved by re-
solving multiple spectral signatures through tissues
and accurately decomposing the biodistribution of
relevant molecules from non-specific background
contributions. In this way, the concentration of
application-specific biomarkers can be determined.

OPTOACOUSTIC IMAGES

H

DATA PROCESSING
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(3) MSOT EffHYINE f g2 it ©

SYSTEM OVERVIEW AND IMAGING WORKFLOW

SYSTEM OVERVIEW

Future-proof efficient hardware design: Workflow-oriented software design:
* Ergonomic and fully integrated design 1. Acquisition
(no external components) 2. Reconstruction
* Small footprint (1 sqm) 3. Spectral processing
 System fully upgradeable 4. Visualization and analysis

IMAGING WORKFLOW

Animal preparation
R o Image left:
« Safe animal handling

* Repeatable fixed position
(key for longitudinal studies)

* Easy mounting of animal in holder
* Integrated anesthesia supply

Bottom left image:
* Holder snapped into stage-driven tray

* Optimal animal positioning in
Insertion into imaging chamber Image acquisition three dimensions

* No limitations on regions of interest

* Imaging of entire animal in one
session

Bottom right image:

* Cross-sectional scan along the region
of interest

* Fully automated image acquisition
* Access for catheter or thermometer

* Maintains animal body temperature
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TECHNOLOGY

SINGLE-WAVELENGTH/MULTISPECTRAL IMAGING

By detecting optical absorption from hemoglobin contrast agents. Anatomical structures can thereby

and other intrinsic absorbers, MSOT offers rich be imaged throughout the depth of the animal, us-

anatomical contrast without the need for injecting ing a single wavelength for the acquisition process.
Brain Liver

Images left:
Superior sagittal
sinus (A), Posterior
cerebral artery (B),

MSOT IMAGE Temporal artery (C)

Images middle:
Spinal cord (A),

Vena cava (B),
Liver(C), Stomach (D),
Aorta (E)

Images right:
Spinal cord (A),
Right kidney (B),
Vena cava (C),
Intestines (D),

CRYOSECTION

Spleen (E)
Single-wavelength MSOT images can offer rich Wavelengths for image acquisition are chosen
anatomical information, while multispectral image based on the intrinsic and extrinsic absorber spectra
acquisition allows the discrimination among ab- of interest. Spectral unmixing algorithms are then
sorbers with distinct optical absorption profiles. used to differentiate cross-sectional composite im-

ages into images representing individual absorbers.

Spectra of absorbers

Single-wavelength T ™1 T T Absorbers
images 34 IRDye 800
— Hb *1000
860 nm 254 HbO, *1000

Multispectral excitation

700 nm

Molar extinction [L/(mol*cm)]

700 750 800 850 900
Wavelength [nm]
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PROBES

MOLECULAR PROBES FOR MSOT IMAGING

While MSOT creates tissue images based on intrinsic
tissue optical properties, the particular benefit of
the approach is the utilization of reporter probes
for adding specificity in imaging tissue and disease
biomarkers.

Target-specific moieties can be labeled with a
variety of commercially available contrast agents,
from common fluorochromes to different types of
nanoparticles. Through the wavelength-dependent
absorption coefficients of the labeling agents,

the concentration of the markers in the tissue of
interest can be resolved with high resolution and
quantified.

Genetic reporters
(e.g. fluorescent proteins)

Conjugated plasmonic particles
(e.g. gold nanoparticles)

MSOT therefore capitalizes on the multitude of
available optical agents developed for use in pre-
clinical and clinical applications and allows

the observation of biological processes and specific
diseases on a cellular and molecular level.

Together with its key collaborators, iThera Medical
further enables the development of new probes
for MSOT use.

SELECTION OF OPTOACOUSTIC MOLECULAR PROBES

Smart probes
(e.g. activatable fluorochromes)

Other targeted particles
(e.g. carbon nanotubes, quantum dots)
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ASSESSMENT OF TUMOR HETEROGENEITY

Tumors are heterogeneous tissues and MSOT imaging
can be utilized to understand intra-tumoral differenc-
es. For example, the cross-sectional heterogeneity of
oxygenated and deoxygenated hemoglobin can be
visualized as well as the biodistribution of fluorescent
dyes in tumor tissue. This can be performed in real
time, allowing insights on intra-tumoral accumulation
and circulation times of optical agents.

Such spatial and temporal resolution are unique to
MSOT imaging.

Conventional epi-illumination fluorescence imaging
may lead to inaccurate conclusions about the under-
lying tumor biology and physiology.

MSOT allows for significantly more accurate and de-
tailed observations of cancer parameters throughout
the entire tumor. Therefore, it can shift the utilization
of optical imaging from deriving conclusions based
on superficial observations to accurately visualizing
endogenous and exogenous contrast throughout
whole tumors.

2 mm|

A: MSOT image obtained 6 hours post injection shows multispectrally resolved fluorescent agent signals (green
overlay, arrow indicates tumor). B: Multispectrally resolved oxyhemoglobin (red) and deoxyhemoglobin (blue)
distribution within the tumor. Inset is a photograph of the corresponding cryosection. C: Fluorescence image of
corresponding cryosection was obtained for validation. Arrows indicate regions of deoxygenated hemoglobin
in the tumor core. Note that injected probe is not resolved in the areas of the tumor with reduced oxygenation.

Pre-injection 30 seconds

24 hours 24 hours - Fluorescence

[a.u]

r
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o
c
c

> ©

&
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Herzog E, Taruttis A, Beziere N, Lutich AA, Razansky D, Ntziachristos V, Optical Imaging of Cancer Heterogeneity with

MSOT, Radiology. 2012 May;263(2):461-8.

% 50 H




(7) YEEE R e« RRREAMAR A 3RS (Apoptosis) G2 KEE

CANCER

IMAGING AND QUANTIFICATION OF APOPTOSIS

Apoptosis is an important mechanism in cellular ho-  to either reestablish pro-apoptotic signaling path-
meostasis. Imbalances in the apoptotic process are ways or induce apoptosis through activation of
associated with various disease states. existing mechanisms within the cell.

An important example is the acquired ability of can-  Therefore, visualizing and quantifying the apop-
cer cells to resist their own programmed cell death totic process in vivo has great value in monitoring
and therefore it is the aim of many tumor therapies therapy response, diagnosis and staging disease.

Visualization of apoptosis probe accumulation in hypoxic tumor regions

Panel A shows the single-wavelength (760 nm) anatomical optoacoustic image of the tumor region in a Balb/c nu/nu
mouse with an orthotopic 4T1 mammary tumor. The tumor cells were implanted in the right abdominal mammary fat
pad and allowed to grow for 10 days; the dashed line outlines the tumor margin. Panel B and C show spectrally unmixed,
pseudo-colored signals for oxygenated and deoxygenated hemoglobin, respectively. A more hypoxic region is readily iden-
tified in the overlay image (panel D) by the purple color. Panel E shows the signal resulting from DyLight 747-conjugated
caspase probe in the Jet color-scheme overlain on a single-wavelength (900 nm) anatomical optoacoustic image. Maximal
apoptosis signal is clearly co-localized with more hypoxic regions in the tumor.

Simultaneous quantification of apoptosis probe and control dye dynamics

“ M Caspase Targeting Probe M Control Dye B

Relative Signal [a.u.]

0.0 1 1 1 1 1 P
0 10 20 30 40 50 60

Time [min.]
DyLight 747-conjugated apoptosis probe was systemically co-injected with DyLight 690 control dye into 4T1 tumor
bearing mice. Panel A shows the quantification of the signal from apoptosis probe (green) and the control dye
(blue) over time. Panel B shows a z-stack of cross-sectional images of signals from each probe at T = 60 min. using
the same color coding. Panel C shows a corresponding ex vivo cryoslice, showing fluorescent signal of each probe on a
background color image. In both the MSOT (B) and cryo-fluorescence (C) images, control dye and apoptosis probe are
both detected in the abdominal area, but in the tumor area strong signals are only present from the apoptosis probe.
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TRACKING OF IMMUNE CELLS

Tumor development is mainly driven by aberrant
growth of cancer cells, but the contribution of the
microenvironment to tumor progression is increas-
ingly well understood.

Being able to gain insights into the recruitment and
persistence of bone marrow derived cells into tumor

Multispectral MSOT image

Principal Component Analysis /
Independent Component Analysis

7 __ Spectrum by MSOT =
(PCA/ICA)

Relative Absorption [a.u.]
g

tissue is important for the understanding of tumor
heterogeneity.

MSOT technology can be leveraged for tracking the
tumor distribution of NIR-labeled bone marrow
derived macrophages.

Anatomical cryoslice

Quantification of photoacoustic signal
p<0.05

* % %
1.09 s S

Relative Signal [a.u.]
g

1

1 1

T i T
) S S &
L LSS &

T
S S “
F

Wavelength (nm)
Spectrum determined by MSOT (in vivo)

L
Pre 10 min. 24 hrs.

%
9

Time post injection
0.5x10° cells

Bone marrow cells were isolated from the femur of a BALB/c nude mouse and differentiated into macrophages
by tumor cell conditioned media. Cells were then labeled using the CellVue® NIR 815 cell labeling kit and injected
systemically (0.5x10° cells) in a BALB/c nude mouse bearing an orthotopic 4T1 breast tumor. MSOT imaging was

performed before and after injection (10 min. and 24 hrs).

A:Macrophage accumulation in the tumor was visualized after 24 hrs.
B: Determination of the key components within the MSOT data by PCA/ICA analysis confirmed that the main signal

consisted of labeled cells.

C: Quantification of macrophage signal by linear regression showed a significant accumulation of cells after 24 hrs,
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IMAGING GENE DELIVERY

Recombinant oncolytic vaccina viruses ('VACV) can be  offering the ability to visualize targeting of tumor
used to deliver genes to tumor tissue after systemic tissue by rVACV. Primary tumors and micro-metas-

administration. tases can be clearly resolved using this technique.
By expressing enzymes involved in melanogenesis MSOT can therefore be used for the imaging of
(e.g. tyrosinase), production of melanin can be transgene delivery in vivo for a range of disease

evoked in tumor cells. This gene-evoked melanin pro- models and applications.
duction allows for deep tissue imaging with MSOT,

control-rVACV melanin-rVACV B melanin-rVACV
S s IR TR AT W control-rVACV

primary tumor primary tumor micro-metastases

4 1 |l
Ry § S
-y = -
“/ Tumor LN

Tumor

Mice bearing PC-3 xenografts (prostate cancer) were imaged 14 days post rVACV injection using MSOT. Melanin ex-
pression was visualized by spectral unmixing. Animals injected with control rVACV (left column) show no melanin
signals, while animals treated with melanin-rVACV (middle and right columns) express melanin in primary tumor
and lymph node metastases. MSOT images are in accordance with ex vivo histology analysis (bottom row).
Quantification of optoacoustic signal shows a significant increase in melanin production in tumors and lymph nodes
after melanin-rVACV injections vs. control-rVACV (graph on the right).

Stritzker J, Kirscher L, Scadeng M, Deliolanis N, Morscher S, Symvoulidis P, Schaefer K, Zhang Q, Buckel L, Hess M, Donat U,
Bradley W, Ntziachristos V, Szalay A, Vaccinia Virus-mediated Melanin Production Allows MR and Optoacoustic Deep
Tissue Imaging and Laser-induced Thermotherapy of Cancer, PNAS February 26, 2013 vol. 110 no. 9 3316-3320.
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CARDIO

MEASUREMENT OF BLOOD OXYGENATION

The oxygen saturation of blood is an important Blood oxygenation can also indicate a positive
physiological factor from which insights can be therapeutic response.

gained on ischemic processes common to cardio-

vascular disease. In addition, changes in oxygen MSOT offers the ability to analyze the blood
saturation can also be indicative of pathological oxygen saturation status of a mouse in real time
disease processes such as tumor growth, angio- in cross-sectional images while simultaneously
genesis, and necrosis. allowing the visualization of anatomy and mole-

cular probes.

SPECTRAL DECOMPOSITION OF OXY-/ DEOXYHEMOGLOBIN

Single-WL MSOT image Multispectral image Reference cryoslice

Lungs

Right

Images: Spectral decomposition of HbO, and Hb shows regions‘of highly oxygenated Hb in the heart, allowing a
functional characterization of cardiac activity in vivo.

Multispectral analysis Hemoglobin absorption

1
|
1
-
'
'
[
1
= |

Lateral tail vein

Absorption (cm?)
AL S S TR
e IS S R

900 1000 1100
Wavelength (nm)

Ventral artery

Image left: Grayscale MSOT anatomical cross-section of mouse tail with pseudo-color overlay indicating multispectrally
unmixed oxygenated (red) and deoxygenated (blue) hemoglobin. As expected, the artery contains nearly 100%
oxygenated blood, while the oxygen saturation in the veins is considerably lower.

Image right: Spectral absorption of oxy- and deoxyhemoglobin. Shaded area depicts NIR wavelength range
addressable by standard laser in MSOT systems.
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CARDIO

CHARACTERIZATION OF PLAQUE VULNERABILITY

Heart disease is the leading cause of death in both
men and women. Coronary heart disease is the
most common type of heart disease, and is caused
by the buildup of fatty plaques on the interior
walls of the coronary arteries. This results in arterial
narrowing, increased blood pressure, and in some
cases occlusion of blood flow.

Early stages of heart disease - the time at which
interventions would be most successful — are often
asymptomatic. The need is therefore immense to
develop strategies and technologies that can de-

tect biomarkers of early heart disease. MSOT has
the potential to non-invasively visualize blood
vessels as well as molecular markers within them.
For example, matrix metalloproteinases (MMP)
have been implicated in vascular remodeling, and
elevated expression of MMP-9 is considered a bio-
marker of atherosclerotic plaque instability.

With the combination of molecular probes that
can detect MMP activity, MSOT can characterize
at-risk plaques.

MSOT ANALYSIS OF MMP ACTIVITY IN HUMAN CAROTID ARTERY

Single-WL MSOT image

Multispectral image

Histology
+DQ-gelatine

plaque

+DQ-gelatine

plaque

Cold spot

media

Image left: Left column shows cross-sectional MSOT images of an excised human carotid artery. Right column
represent the equivalent cross-sections of the two carotid slices as color photographs confirming the anatomical

structures obtained by MSOT imaging.

Image middle: Multispectral MSOT image, with grayscale showing a single wavelength image for anatomical
reference; the green color indicates the distribution of a activated MMPSense (PerkinElmer), a fluorescent
probe activated by the matrix metalloproteinases present in the inflammatory cells surrounding athero-

sclerotic plaques.

Image right: In situ zymography of the ‘hot’ and ‘cold’ regions of interest accurately confirms the increased

gelatinase activity in the ‘hot’ spot of the MSOT image.

Razansky D, Harlaar NJ, Hillebrands JL, Taruttis A, Herzog E, Zeebregts CJ, van Dam GM, Ntziachristos V,
Multispectral Optoacoustic Tomography of Matrix Metalloproteinase Activity in Vulnerable Human Carotid Plaques,

Mol Imaging Biol. 2011 Jul 1.
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DETECTION OF MOLECULAR PROBES

Some neurological diseases — Alzheimer’s and Park-  MSOT can be used to accurately determine the spa-

inson’s disease, for example - are not clinically tial biodistribution of probes in the mouse brain
diagnosed until a threshold of damage has been through an intact skin and skull. In combination
surpassed. Nevertheless, molecular biomarkers with specific probes, this provides the capacity
indicative of early disease are present long before to study molecular features of neurological disease
clinical expression of neurological deficits. in vivo.

In many cases, pharmaceutical interventions have
the highest likelihood of altering disease trajectory
when they occur early in the disease process. Iden-
tifying biomarkers by molecular imaging therefore
shows great promise in the fight against neurologi-
cal disease.

PROBE DISTRIBUTION IN BRAIN
Multispectral MSOT image Reference cryoslice

fluorescence
intensity [a.u.]

£
38
. S
e
G E
gm
=5

Image left: Greyscale background is an optoacoustic image taken at 860 nm. Green overlay represents multispec-
trally resolved probe. Abbreviations: D3V, dorsal third ventricle; SSS, superior sagittal sinus; LV, lateral ventricle;
3V, third ventricle.

Image right: Corresponding cryosection with yellow overlay showing the fluorescence of the fluorescent dye
injected into the ventricles of the brain, with an excellent correlation between the in vivo MSOT measurement
and the fluorescence image ex vivo

Lozano N, Al-Jamal WT, Taruttis A, Beziere N, Burton NC, Van den Bossche J, Mazza M, Herzog E, Ntziachristos V,

Kostarelos K, Liposome-gold Nanorod Hybrids for High-resolution Visualization Deep in Tissues, J Am Chem Soc,
2012 Aug 15;134(32):13256-8.
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IMAGING OF GLIOBLASTOMA GROWTH

MSOT has the capability to noninvasively image the
same animal repeatedly over time, enabling longi-
tudinal imaging. It is therefore possible to track the
development of a disease such as glioblastoma.

Blood oxygenation maps can show the size and
shape of the growing tumor, while molecular
probes can be used to elucidate disease processes
such as angiogenesis and inflammatory response.
In glioblastoma, hypoxia has been associated with

ANALYSIS OF TUMOR HYPOXIA
MSOT deoxy-hemoglobin signal

16 days post
implantation

34 days post
implantation

tumor growth and also with angiogenic and radia-
tion resistance to therapy. Detecting brain blood
oxygenation can thus support the study of the role
of hypoxia in glioblastoma. In addition, it could
enable the appropriate selection of therapeutic
treatment.

MSOT has the penetration, specificity and resolu-

tion to detect physiological features of tumor
growth through intact skin and skull.

Ex vivo cryosection

Top left image: The spectrally unmixed deoxy-hemoglobin pseudocolor overlay on an 800 nm single-wavelength
MSOT image from an animal 16 days following implantation with U87 glioblastoma cells. Imaging performed after
10% carbon dioxide challenge.

Top right image: Ex vivo cryosection corresponding to top left image; IntegriSense750 injected into mouse before
euthanasia to visualize tumor size and location.

Bottom left image: Shows a deoxy-hemoglobin MSOT image 34 days following implantation with U87 glioblastoma
cells. Deoxy-hemoglobin signals visualize the necrotic core of the tumor.

Bottom right image: Ex vivo cryosection corresponding to animal in bottom left image showing tumor boundaries
and the beginning stages of tumor necrosis.

Burton NC, Patel M, Morscher S, Driessen W, Claussen J, Beziere N, Jetzfellner T, Taruttis A, Razansky D, Bednar B,
Ntziachristos V, Multispectral Optoacoustic Tomography (MSOT) Brain Imaging and Characterization of Glioblastoma,
Neuroimage, 2012 Sep 28; pii: $1053-8119(12)00963-9.
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ASSESSMENT OF PROBE CLEARANCE

MSOT has the ability to track whole-body biodis-
tribution and pharmacokinetics of near-infrared
absorbers. This way, the accumulation and clear-
ance of nanoparticles, dyes and/or proteins can be
observed over time.

The data acquisition rate of 10 frames per second
allows for the visualization of fast uptake kinetics,
while longer-term data acquisition and imaging at

ANALYSIS OF BLOOD PLASMA KINETICS
MSOT image of hemoglobin

Experimental and modeling results

multiple time points allows the determination of
differential pharmacokinetic properties.

With the ability to visualize and quantify fast kinet-
ics and organ specificity of injected NIR-absorbing
agents of interest, MSOT is poised to become an
invaluable tool in the drug discovery process by
enabling whole-body in vivo visualization of drug
biodistribution.

Reference cryoslice

ICG formulations tested

204"t my ;
: A 5 Z-potential
1 Formulation Size (nm)
", t L (mv)
~ 104
3 = -,
E 3 * =
s L34 ) Negative
o . -39.
S 1 $ s, PEGylated 2.8 3963
N - . . y
o
8 4 N °ICG
= SN Liposomal ICG (positive) Negative 77.0 -43.53
- & ¢ Liposomal ICG (negative)
#2 | ®Liposomal ICG (negative; PEGylated)
1 9 Positive 72.0 +61.78
T T T T 1
0 5 10 15 20 25
Time post injection [min.]

®Experimental values === Pharmacokinetic model (non-compartmental analysis)

Images: Regular ICG and three different formulations (Table) of liposomal ICG (50 nmol) were injected systemically
and the neck region was continuously imaged for 30 min. ICG signal was unmixed by linear regression and a region
of interest was placed over a large vessel in the MSOT image to determine the strength of optoacoustic signal.
Values were converted to ICG concentrations by determining ICG plasma levels at T = 30 min. by fluorescence spec-
troscopy. The experimental data was modeled by non-compartmental analysis and half-life was calculated from the
fitted curves: T,, = ICG (3 min.); positive liposomes (6 min.); negative liposomes (9 min.) and negative PEGylated

liposomes (214 min.)
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KINETICS

ANALYSIS OF PROBE BIODISTRIBUTION

Biodistribution and pharmacokinetic studies are With the ability to measure structures as small as

an important step in the drug discovery process. 150 pm in cross-sections in real time, MSOT is

It is therefore critical to discriminate the localiza- uniquely able to quantitatively image the kinetics

tion of an injected drug among organs of interest. and distribution of injected probes with high
temporal and spatial resolution throughout the

Conventional methods involve sampling blood or entire mouse.

organs ex vivo longitudinally followed by chemi-
cal analysis. This can be both expensive and time
consuming.

MEASURING PROBE BIODISTRIBUTION
Anatomical image 900 nm MSOT image T =2 min. MSOT image T =40 min. MSOT image

o
<
z
Vena
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K, = 0.00682 min" K, =N/A K, = 0.0144 min®
-
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Images: BALB/c nu/nu mice were intravenously injected with 25 nmol of Cy-X probe after which various clear-
ance organs were monitored for 40-50 min. by MSOT. The signal vs. time curves were determined by region

of interest (ROI) analysis as implemented in the MSOT post-processing software (bottom graphs, red circles).
Kidneys, spleen, liver and other organs can readily be visualized to determine biodistribution and clearance.
Standard PK parameters such as K,,, K., and T,, can be determined by exporting the MSOT data and perform-
ing follow-up analysis in dedicated PK modeling software tools such as WinNonlin (bottom graphs, blue lines).
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KINETICS

MEASUREMENT OF KIDNEY FUNCTION

The kidneys are an important target in the study to establish basic healthy kidney function, which can
of pharmacokinetics. Water soluble drugs or meta-  then be compared to diseased animals in order to
bolites are filtered by the glomerulus and excreted characterize the extent of kidney disease.

into the urine.

MSOT technology can be used in vivo to visualize
localization of drugs in the kidney and to assess
kidney function in real time. Non-targeted probes
that are filtered by the kidneys can also be used

PROBE ACCUMULATION IN KIDNEY REGION

3 mm t=1.5min 3 mm, t=6.4 min t=14.9 min 3 mm, t=28.3 min

Images: IRDye800CW (LI-COR Biosciences) was injected i.v. and its spectral signature was unmixed at multiple time
points following injection, allowing the visualization and quantification of probe uptake and excretion in the kidneys.

3
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= —— fit (ROI 1)
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[ fit (ROI 2)

: 1 1 L i
0 5 10 15 20 25 30

Time [min.]
Image left: Regions of interest in the left renal cortex (orange) and pelvis (black)
Image right: Contrast evolution over time in both regions of interest

Taruttis A, Morscher S, Burton NC, Razansky D, Ntziachristos V, Fast Multispectral Optoacoustic Tomography (MSOT)
for Dynamic Imaging of Pharmacokinetics and Biodistribution in Multiple Organs, PLoS ONE 2012, 7(1):e30491.
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KINETICS

MONITORING OF GASTRIC EMPTYING

The rate of gastric emptying is an important physio-  MSOT can revolutionize this analysis with non-
logical endpoint in the drug discovery process. invasive, in vivo, quantitative measurements of
Classically, it is studied by invasive methods and gastric motility.

post-mortem studies.

ANALYSIS OF GASTRIC CLEARANCE

A: Reference anatomy B: Dynamic MSOT imaging

S5 mm 5 mm, t = 120 min

O wmsor
— 2-compartment model
. B Validation

t=15min

Relative Signal (%)

T T 1
t=75min 30 60 90 120
Time post administration [min.]

Images: 10 nmol of ICG were administered by oral gavage to BALB/c nude mice. MSOT images were acquired every
8-10 min. post administration for 120 min. Representative anatomy is shown in (A). ICG signals are superimposed

in green onto single-wavelength optoacoustic images (850 nm; grayscale; representative images in B) and quantified.
Clearance kinetics are determined by fitting the MSOT data to a 2-compartmental pharmacokinetic model that re-
veals a clearance half-life from the stomach of approx. 22 min. (shown in D). Post-mortem validation by fluorescence
imaging is in good correspondence with MSOT (images in C).
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MultiScan LFER 150 PET/CT

Large FOV Extreme Resolution Portable Research Imager

34ON3IDS HO4 ONIDVII

SEETE ¥

awake recumbent mouse, rabbit, pediatric up to knee, hand,
| rhesus rhesus rat guineapig I | 10 kg ankle wrist
Preclinical Clinical
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Applications

Sitting non-human primate:

The subject is sitting in a primate chair, docked to the system*. Height and
tilt of the imaging volume can be adjusted to cover the brain. The small dead
space in front ensures the view of the animal is not obstructed. The large
field of view (15 c¢m axial, 20 cm transaxial) enables dynamic scans without
compromise.

(*Details of the head fixation have to be discussed before ordering.)

e

Recumbent mid sized animals:

This setup is intended for imaging anesthetized primates, minipig etc.
The MobilCell modular imaging bed is docked to the system. The 60 cm
extended axial field of view can cover even the largest animals. Basic pallet
and pallet with primate head positioning frame are available.

»

l\ Recumbent monkey bed

St

Small animal imaging:

Exceptional resolution makes the system highly
suitable for rodent imaging. To support this appli-
cation we offer the MultiCell animal handling and
monitoring system with the MobilCell module.
This setup features heating, physiological moni-
toring (temperature, respiration, 3 lead ECG) and

a wide range of animal beds. Beds for . Z
multiple mouse and rat imaging .
are also available. -

Imaging chambers for Imaging chambers for
Mouse and Rat multi - Mouse and multi - Rat

Imaging chamber Imaging chamber
for Marmoset - XXL for Rabbit
- - -
-\ . = ~ f -
W

User interface:

The camera is controlled through the standard Nucline console of
Mediso. The user interface derived from our clinical systems is ergonomic
and easy to use. The predefined protocols reduce the technicalities of
the scan with just the click of a button enables you to focus on the
animal during the imaging session. This is a research system you can
customize throughout calibration and protocol definition.
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Technical Features

When designing the LFER 150 PET/CT we had the most challenging imaging studies in mind. Procedures such as
imaging the conscious monkey with visual stimulus. The system features several unique solutions that make it the

most versatile PET/CT imager on the market

MAX
4
- The compact imaging head { !
can be tilted between +/- 110° -
and the COR'’s height adjusted 2
between 54 and 128 cm above e EA .
floor level. 13
e v
—»| le— <2cm

- Imaging volume
starts at < 2 cm
from the front r
cover 15 cm axial
field of view

- PET and CT acquisition without
moving the subject*
*patent pending

15¢cm

- 26 cm diameter opening with
20 cm diameter field of view.

Mobile gantry &

with internal UPS* R

- MobilCell modular imaging
,=/_ N\,
‘é - iy

bed with 70 cm axial range.

*optional
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