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A multivarizte prediction model using a dual trac «1er~.-:: with [**F]SynVesT-1 and [**F]FOG PET and QFET
supported an accurate noninvasive identification of epileptogenic regions in MRI-negative children with FCD |

Representative examples
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Sensitivity

04 0.6 0.8 1.0
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Sample images ROC curves

PET cT PET/CT IHC

Interpretation: [**GalGa-PSMA-11 PET/C]
allows to distinguish a high-risk group within
palients wilh suspected lumor of glial origin
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Fi FDG K. Ga-68-FAPI i I EX AR RGBT EL - AATMEL AR5 Ga-68-FAPI ALL
FDG R 0B - FIAEHIN FAP RUREIREMEL (455% - OP-377) -

[he cell densities of FAP expression correlated with SUVmax-fapi and were significantly
lower than density of cells expressing GLUT1 in most lymphoma subtypes

far L= Gl

88Ga-FAPI PET/CT was inferior to *8F-FDG
PET/CT in diagnosing lymphomas with low
FAP expression but may help reveal the

molecular profile of lymphomas.
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dasimesry

Primary, &
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Tootakagy ’-\ afinity

GNP radioSgathesis
CMC/MPD

[LC]A23391

A BBB permeable

and subtype

Human PET: HV; o
Spodfic binding, Human PET: GBRM PATIENTS

metabolsm, validatian af aralysis methad, Extendad validatan

tast-ratast i .
.‘g 4 “%9

&/ ~ C-11-AZ3391 EHRIEFFE GBM &G EHEGHD PARPL 22 S il 15T
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BN > 2KE HAE TRERGHTFEe (QST) #Y Chie Toramatsu
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3. ERIRAR AR David Kersting SEEREER (FL8) B - IBR (FREiE)
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i Results

Sensitivities \

: -
D 8 @) 8@ ¥
f" "4’;“' 'S i <
= ’ Py ® ARy o (primary breast tumours):
A % % S | 4y
""- L D" N
< R L =3 2
- N * Breast ultrasound: 80%
P P L LU

LB
2

« [18F]FDG PET: 70%

* [68Ga]Ga-FAPI PET: 100%

fl!@& = §
N
S\

k'.% 4 ' . + .., | -~ &

Conclusion

metastatic breast cancer, with higher radiotracer uptake and TBR

(. [68Ga]Ga-FAPI PET/CT is superior to [18F]FDG in diagnosing primary and
L [68Ga)Ga-FAPI PET/CT is superior to [18F]FDG and SCI in TNM staging ﬁ

&1 ~ Ga-68-FAPI B (LB e I8
(s EH EANM &3 W)

2R e Todl Pe] ARHSUT Ry 1 A SR R0l B 52 P BRI ALY Jelijn J. Knlp BIFR - LLER
F-18-FES K FDG {F Ryl 22 30 AL AR e SRy B Al > 55 B8R FES 12
FALIERE (lobular) KEGPR 1 HHE R EHE - JREEHE (Ductal) B TEGIR 1 SR FDG >

TEREIR 2/3 SISCHAUIIRIEE FDG B B ERERES (48% © EPS-019) -

Results
41 patients with 43 tamours -\u
| y Ductal {0 = 263 Lobular [ = 15)
| ' o FFDG | I%FFES | t*fFoa | (fFiES
| o] sdres carrect carrect carect carrect
: ‘A’:: ":":f‘;l‘ 815 € 1008 5:1‘:’"3: e € 1008 n
e | e F 805) St | T € sy
—FEEA ’:‘:‘;‘u % + 5% 220 |r:b='215:- o € 93:,1'4',_/ |
Conclusion
= 2y
« [YFIFES PET is more accurate in lobular and grade-1 tumours
+ For grade 2 ductal tumours [**FIFOG-PET and [**F|FES-PET perform equally well

A

[+ ~ F-18-FES HMER IR A m A s e HH 7B
gk H EANM &)
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R (BREERRRE) Sttt i - 2B NGRS ke 8 d0 (ProSTIC)
/7 Michael Hofman Z¢#% > 1H2% PSMA 1F iRl CT B¢:F bone scan fHEE » A TE
RARER ~ - A bR R s e E R RS HETT (SR5E - OP-037) -
2 E SR S FHAB R B2 BT Duan H [BEE% > 7r48(# ] Ga-68-RM2 PET/MRI 1Tl
PR 213 BRiSsZ & RE R - B MRIAELL - BA G RE S A tiatiVE T 40fE+—
RM2 2725 (Bombesin, BBN) HYJH{LIY) » RIS 24l (EFERTYIRRRE)
HEFIRN L E RN ZEE (GRPR) (4F5E : OP-504) -

Results Conclusion
| “GaRMz_| __MRI__|pual
/RIS  cacatm  PEUMAN
el | o e shofwed be:er dialgnost'ic
o 100-0% a4 1% performance than MRI alone in
Sl (24,1000)  (740,909) 302 BCR PC with significantly higher
88.0% 58.0% . :
Accuracy - SRS o detection rates
p::::it:\:e 00 OT6% oo * sensitivity
W (948, 1000) (871, 999) « accuracy
Hegative 61.3% 30.5% * NPV

<0-001 | \ |

predictive

(42-2, 78-2) (19-2, 43-9} /
L .

B —  Ga-68-RM2 ELa g (g 8 A (bim /BT
(s H EANM &3 REH)

pEE (B EEkE) ST - 2KEVAR] 1ICO duiHY M. Le Thiec HI% - &K
afd 24 {HERERE - Cu-64-ATSM GRS HIE FDG S & RAHEE ITRUEAE
o S MRS (A sk - 28— > BA 1E Ry BRI AR TR SHS ERETHVE ST (4

7% : OP-155) -
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&= ~ [Cu-64]Cu-ATSM B 1E Ry ELRGFE IR A MR TR RH G BRSBTS
(fai% B EANM &3 4)

oA 5E T - 2K B RN R 205 X R 4l & G R 0 Santiago
Andres Bruhlmann [E[% » 2635358 Ba-134(p, 2n)La-133 #% 7 fE (ZE23~700 MBg/uA)
7E BHfE-133 (Lanthanum-133) - B2 La-133 B Ac-225 FpMARAT - &8t iU il
&iE>99.5% > AR (45 - OP-020) » 4nfE = -

[+ = - #Ei#4 Ba-134(p, 2n)La-133 #% 7 [ 7= BUgH-133 (Lanthanum-133)

(fi% 5 EANM S 45)

17



4. TR RTR TR ER Y Hein Verberne {8 [EIBRSHRER N 7 A BB RR RoAsE
NI AR

A PRERHT AT ST T > 2 B T B RER P LT E2HY Maryana Handula [

% - K5EY) (40 peptide) B2 SEAEITAERBEAT - SBEE Lu-177 R AWM - o]

SN P R R NS KO M (BRI RERUR A TRE  0E - (4R

Bk © EPS-224) ©

&Y ~ RFEEY) (A0 peptide) 1 & A FHE TRERE EEATSE
(fas% & EANM &3 H)

A& H F12% Tetrakit Technologies APS /&Y U.M. Battisti &% » FazgEsE T (linker) » 373

1T At-211-PSMA FEZERES, - S FERFRE<15 min > ZE#>75% » S BEE 45 >95% - A [E]HY linker

FEENPIR T T, > FTE B R AR B AR - Q71 -

18



o tovvasam ]
The Labeling Technology - Just Let It CHCK (osed s s tosvasase Sgumert xample: SIALPSMA

&
E-;'_—'__. ‘ e 1\-':.: - - Ic ] l“'"

&7~ B EES T (linker)ii 1T At-211-PSMA FEEEHIE

(8 H EANM &)

R E KB ERERIRREENTFEATHY Gary Ulaner BB > 4UEiZ2 Ac-225-DOTATATE
(RZY101) JEES1% 4075 1% 48 SPECT BiZ21-1%7d Fr-211 (RE&E 218 keV) ¢ Bi-213
(BEE © 440 keV) HYAHIRH - FIEFIRNESAETESE - (/5 B (2R PN A IR (DY 73 A1

R (Fwt - OP-672) -

ACTION-1 Dosimetry sub-study results

SPECT images were acquired in 2 different energy windows:
218.2 keV (£20%) to localize *?*Fr & 440 keV (¥20%), and to localize ?*?Bi

ih 25h 1680 1h 23h 168h
221Fr 2138i
(218 he¥) {320 keV)

Results: ***Fr & *13Bi stay within tumor. Minor fraction of free #13Bi goes to kidneys

;h;s is the first demqnstration that daughter products of 225Ac stay with the
elivery agent, proving multiple a emissions within the tumor for therapypidhe

BN ~ B2 Ac-225-DOTATATE (RZY101) TH4HEATS AR 15T

gk H EANM &)

G AR KA R R VAR T T > AR HIRM B AR R mTTE O8
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Michael S. Hofman E[% - jié 20 & &5 E 2 dHEE T A EIRVEE (O hlsa T— e 18
$1) Y Lu-177-PSMA-617 #E{ /6 - 6 MIRMET THEITHRPRZESCPE FlT - BUR 49%HTR

EHIEE] PSA TREA T - fER et 2 13.8 (EH (80%) (4% - OP-338) -

() 28ARG 3 : FrEEd « RESEE

2K E S BIE RE S i B 22 £y Francesca Buffa 4% > /148 Al £l H RTHYIEH -
H 1975 FRBEER AR (NIH) BIafE Al ERSE LHEM - H Al A28
SAESE 2P baghe - nLIRERITE S (E<E, - 40 EREHVETER - Bl - AURRIREY -
EEFEE - VITIERE - B7R%E - ERERVEEREIUE Tt MRYLIAE - 5LE] AlphaFold Protein
Structure Database ##E@55— K25 X AL GTENIE HEREERS - 78 2020 4F nature #53%
FY55 —AXHY AlphaFold2 FRI%E SR 5% 1~ Bl a7 Al B L aE RO G iAR =] -

Al [F]FFH7 FH AR EEY) AR 5% - 2000 A DARTHYE E PR AH EFERT - fEE Al 388 -
2020 £F. SARS-COV-2 B84 i B %E /—4 - HAl BioGPT LL#E GPT » HaEfEfitA:
ETERYEEN » i 2023 4F nature 53R HT GMAI i 5 W E2E ~ BES8VERYAOR/mE - £2
BRI ASSBE ~ BBIEURMACER ~ AT ~ SEYIT5T - IRIBIR A SR B E
H o

HAT Al SEARBIRYELTE © ESSHRAVEDR - AIREIERVEEE - nlBE A HEE M »
ENSOCEE W~ RIS R ESE - ERE IR - T Al B RS ZTEREE
AREEE L BRI 2 A 3 AR 4 11 E -~ (RFERE - STEM(RIE
(Science) ~ #}4% (Technology) ~ T.#2 (Engineering) ~ %72 (Mathematics) ~ 4E/EZEAH
BUR R e - e e
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for clinic

Vision: i —
’ 'ston: foundation models al application of Al
\ O

.........

&+~ Al ERRZ TR G RE

(8 H EANM &)

(75) LIPS Session : [EfER K2R — RUREREIGRRETHT BLRUH EEEY)

R EEAE Lena Unterrainer 815 fERg sz EE 525 M4 (Tumor or Target
Heterogeneity, TH) FY{FEAEIEIERC " IARIEENE | - BRFEEEEREM: (TH) & T&
BEOUEENE ) R RAVEN > R SERE SR EYE (TH) 26 E R — s E — R &
A [E R RS AL A B AR FI AN AR R nT 2 iR, - SRR EIRRHAR -

SR ARINEE R HIINDUEEME 2 DRI FEIRY AR RN [E T 0 4
[/ BRI E - R R RS o H AT E RIS A R SR 5,
A S fE v 2B Bl ARy T AEET H A > BIFTES T See what you treat and treat what you
seen at a molecular level | » FIRIFRAER PET HREFZCHARRRAMARAY 12\ - A%
{5 P AH R AT BC AG AR FE R B R M E U AL R DU E - B H A aREREs » VA
[FERF St ¥R » AL DAY ERHAE LL RNAIDNA 734f ~ IE T 8o iR e A:Yta
AG/RARIS e (Liquid Biopsy) S 2lcBa HIZLIN 28 S5 s AR AV B8 (b > 2afEl+-/C - BUR
ST AL ATSIRRFFER ARG (prostate-specific membrane antigen, PSMA) ~ digERH4HE
sE{EEE [ (fibroblast-activation-protein, FAP) ~ BREZETES 1X (Carnonic Anhydrase IX,

CAIX) HifEsEI4EZ:-2 225 (Cholecystokinin-2 Receptor, CCK2R) #1414 °

21



mKl,INIKUM

Agel’lda VEGF, integnine. MME
Angotersn, Fibronectin, PSMA
anmin ¥ sonecin 1, CO44 N
1. PSMA RN
A ) i"‘?"'o. A
2. FAP N 2%
fa . 3 \
S8/ e
3. CAIX SE s RN
S N \
4. CCK2R = A LAN
- madrnx s o k’ wneegy A t‘%’
) W & \ .~
["motecular characterisation: | -,-'_ T T i -
RMA DNA, FET nmqm k g
liquid bicps | Wsas cancer
coll “oa Bty
SIII"I'! T axygen J
ipats 5 &3/
deunce )é:"'.b& y
sﬂnwml A 3'{
Rages? (EE/
PET targuts 'W‘
Toek, ambodes
17423
Ll
NTVIE

[l /\ ~ B AHA Y E B TS E T B

(8% H EANM &)

1. AR REEGUR (PSMA)

JEFRITAR IS EEAEEERE R Lu-177-PSMA-617 FAERIERS R E 8
B %1 BE J  (metastatic castration-resistant prostate cancer, mCRPC) - #ff 7% 8 /<
Lu-177-PSMA-617 RIHETH#E8G /S5 » AIHEHE mCRPC &R EEEE - {th[0lgH H AThAJT
Jila) » — R R HARHERE - WP T SRR T THY mCRPC HYJAHE - f1fE Point
Biopharma /Y & SPLASH (Lu-177-PSMA-I&T) -~ Novartis /% & PSMAfore
(Lu-177-PSMA-617) J Curium /5] ECLIPSE (Lu-177-PSMA-I&T) » mHSPC ;&%
T Novartis /25 PSMAddition (Lu-177-PSMA-617) » H Fi4E & &R -
SEYNREIVA GAREREL - WIE-F 1 - 7F Lu-177-PSMA &% mCRPC Hijfii 2L Ac-225-J591
HTIERE WA TRIE T - AIET] PSMA-617 mkif & 55 E 5w - I591 HIIE
FIERENA TN - 1E 2022 FHYSUEH © Lu-177-PSMA LB (EEEY) & 0f #1T mCRPC
EEpREtEs (PRINCE ~ EVOLUTION ~ LUPARP ~ UPLIFT ~ LUCAB  ENZA-p }; AlphaBet
%) ; 2021 FEALE R L EHE Ac-225-PSMA 21 F{E mCRPC (196 » BUREI - H
fiir (Lu-177-PSMA) ZE[a]{k, (Ac-225-PSMA) HYJEHE#ES » I AL EAVERTUER T E
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FHETT > A A

am
o

UCLARJTTT

I

Beyond V|5|on
X - VISION
ﬂ'.l’ e AT | TheraP
RESIST-PC
[l et EEel co.ation Resistan]
~eei} I.Ecu,,;E - Castration Resistant
Lu‘rectomv | Buliseye ARROW J l_ _______
| NALUPROST LUMAR | ENZA-p | V o
ProstaCT i /
1 TARGET [— U J—
V POPSTAR 11 S e
SRR Y ! Abiraterare  Sipultucel-T
J_I sun-m(nnr-uu) "‘ \ / Cotastinal :.c::h-“
/\ v el Carbepiasin 41 77PSMARLY

y: 'l ﬂ‘l’ul (&)
PEACS (abieai n--wa-aunc)

psA / : \ T /
o

Tumor Burden = ey o~ A
=ik mHSPC
Chaically Rixing PSA - J L2
Locallzed BCH
Primary Discase NMHSPC -

* Surpery Survellarce
+ Wedistien Therapy » Intermitient ADT  ARAMIS [darodstermide)
* Facal Tharepy * Selvege Therazy PROSPIR (encalatamide)
lps metestass  SPARTAM (spalstamide) .‘23

Calain ). UCLA N33

[E-FJL ~ Lu-177-PSMA-617 FIZASEHRERER A ST ATy IR
(25 EANM &7 3f50)

Beyond Vision

e J " R el " Mo
LIS LA ) L w . e pe oy Vier -
NphaRet
Gafitd A, A Soc Chn Oneed Educ Boos. 2022 }‘#23
Lregg I3 arurTmoeabcan | Lare Lvsrs ser| D4 34202 '\ l‘x‘

B Lu-177-PSMA Ei % (i £E0) & (1T mCRPC RS
(s EH EANM & W)

SEDUTEEED (FAP)
ELA 1990 4 - B HERE FAP %% > 401 1-131-Anti-FAP-mADb-F19 32 - 411fE

Z— BESERRURNEEAEY I E R E TSR LA NERZIEM
FERESE - HL USRI B B Rt diiEl — -+ {£ FAP FREEHE2 R 5 H L
Ryt NG E 2B Ry 2 0K A C PRl St = ey I AT R = L
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RTINS - AR A S BEG TR (4 : GIDETE - BIREEDARL
B 5 TR ) -

MKUNIKUM

2hao L, Thevanostics, 2002

& —-— ~ FAP fEIETigs EE I FE TR
(s EH EANM &3 W)

UCLAR. Y

FAP-tarted theranostics

1. Imaging i..
.

e

+  Impressive results in broad spectrum of cancers
«  Well-gasigned clinical trials with large patient populations are needed

2. Thempy

«  Improving phamakokinetic properties
«  Optimal combination therapy (immunatherapy, external-beam ragiotherapy,

other malecular targeted therapy ete.)

1723
INME.

B+~ FAP FHEHYRS SR T [
(g H EANM &)

3. TRERETES 1X (CAIX)
Il ETEE 1X (CAIX) BN—ESBE RN ED - 2 fEE N



TR IEE AIEAA 235 Ho A BHAHREE 4HREE (Clear cell renal cell carcinoma,
cCRCC) 1 CAIX FH>90% - 41[E —+= » 5k CAIX £&i5s R REfE  2018-2023 4F
ZEEERY Zr-89-Girentuximab (ZIRCON) & Ga-68-NY104 & EAH & ZFHAYEEY) - Hodh »
ZIRCON 7f CRC HYEE & ] % 85.5+1.62% » BL—E: 1] 3¢ 87.0£2.43% ; Fifse
B T 2023 4 fF EINMMI # % ) Ga-68-NY104 E A i K i 52 & 1 >
Lu-177-Girentuximab H gtz IE/EAETTERPR /11 BAE e G aEe » WiE — Y -

MKIINIKU.\(
Carbonic Anhydrase IX (CAIX)

can ’
» Transmembrane glycoprotein Involved in oxygen sensing pathways Towa & of
o ~
+ Tumor-associated antigen expressed in many hypoxic solid tumors [ronupaw—— |
oty corywors [ N
+ Low expression In normal tissue s
'

+ Pan-cancer target?

2
g
>

Thiry A, Tramds Marmecoty

&=+ = ~ hREEEFE IX (CAIX) fEHREARER K I AR IS

(% H EANM &)

MKLINIKUM

2003 /2013: 2013: 2016: %SL!&:&Q_&} 2023:
HiIn-Girentuximab 12*I-Girentuximab '*F-VM4-037 Zr- Glrentuxtmab “Ga-NY104
Broumers AH, CIR. 2201 Dozl €7, A0 2011 Turetary 8, Abdarm Racdel.  Hemin VOH, Sur L. 2018 21 We, S00WNIL 2023
Maselaers CHL Sar Cral 2011 wae Merke lr‘\'\\'

Yemoef S8 CCR .‘u.‘}
. LR R

Carbonic Anhydrase IX (CAIX)

123
INIVIE.

[ AP0 ~ 2B CAIX Z2Y) 3¢ R R

(fE#xH EANM &)
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4. CCK2 #5228 (Cholecystokinin-2 Receptor, CCK2R)

HA CCK2 #3245 (CCK2R) AHEARIANER (40 FHIRHRBEE ) - HATAE B EE
=S ARR TS o 2023 SEHPE A & EEY) © Ga-68-DOTA-MGS5 / Lu-177-DOTA-MGS5

($EfEE 1) - BA2E IR -

MKUNIKUV

Cholecystokinin-2 receptors

+ Lacking cffective treatments at A
advanced stoge
*» CCK2ZR overexpression in > S0%
+ Theranostic palr: 68Ga-Ga-DOTA- .
MGSS [ 177Lulu-DOTA-MGSS
' ¥

19423
NVE 5

B 7. - Ga-68-DOTA-MGS5 / Lu-177-DOTA-MGS5 45##%
(fisk B EANM &3 )

PE T AR 2K E SR i O B2 Zami Win #1145 18 P-32 I AE G R -
AR VU BB TRIZ 2% P 5 RGBT T 10% 20fE — 7%
A RFREET AN » B T9%HYR AES =8 WA 2 - (EH 21%H5H A -5
2t o 15%BEL AT UIb: - R ERES] 35.3 (EH ; FEE 3-6 HHNA
30%H R e - SRS OFROR - nlEE 13 A EEESR ) CEBITRE
(EREE LG - (RIFEEYI A ERTAE (<6 [MH £ 111 {#H) - P-32 PRI S
14.27 K > B ftiEHI4E R 0.6950 MeV » SEH4ERE 2.76 mm - #1[E — |- » P-32 Oncosil

AL [NEGUES > SOHMERREEY) (Gemcitabine) EFTHEA R R 2 BRAE
FEEHE - A2t 100 Gy/tumor FiI&E » £ {%4CH SPECT/CT Hl#h#&E4 (Bremsstrahlung)
ise N ZE FOBHEZ TR (4 /NFA RS 7 2K) » iSRS - Al e R HEE
2316 flH H 5 2022 FAEBOM L R FEAAE BB TS Sy - 12 {5 N Al Rh4s T4
Yy - 12 1% I RERIRETER ) 8.2 cm® > T 42%0i AR EI I UIRRIVIET - VIERE
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HUR RO HY#ES5 » P-32 Oncosil /MAER E RIS - AIFF3R(=)()

Changes in survival, 197172 IiTJ) 2010-11
o% 25% 50% 75% 100%

All Cancers —_—

Insioeros

Testis ° — e
Malignant Melanoma
Prostate
Hodgkin Lymghoma
Breast
Uterus
NHL
Carax . —
Lanynx . C—r—
Bowel
Blagder
Kidney
Leukaema
Ovary
Myeloma
Stomach
Brain
Oesophagus
Lung
Pancreas

e
e————s
C——
_—ne
e
i
=

O EEEEREEREY |
4

B - BT BRI A TS
(RigE] EANM @350

D - OncoSil™ Implantation Procedure

e
(/’S*
&

Targeted Approach « Positive Impact

& — 1= ~ P-32 Oncosil [F {135 612
(8% H EANM &RfH5H)
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() LIPS Session : t#§iER — H&HET o-SSl%E O RIER 2R
B 0 i R R R BB PREC IR 9T % 2 Ruben Smith Bz o-
ZEfiliZ & (a-synuclein protein - & a-syn) EVIPEEEAVEEE - o-2efifz & 0 RE
(Synucleinopathies) J&—fEF o-28f@f%xEH (a-syn) FHFEIEHE TEHERE
T B 75 M i Pl 5 [ 2% B R AR AL M BLFR S & ARECE  (Parkinson’s Disease,
PD) ~ B (CASENE (Dementia with Lewy Bodies, DLB) EiZ 245 Z4E0E (Multiple

System Atrophy, MSA) - 4[& — -/ -

Synucleinopathies

& a I

‘ Lewy Body diseases % > Glial a-synucelin disease

4 _ | e

N ;‘/'._Demcntia with Lewy bodies

Parkinson's Disease Multiple System Atrophy

Cognitive decline
{visuospatial/executive
functions)
Hallucinations
+ Parkinsonism

Rigidity
Bradykinesia
Resting tremor

Dysautonomia
Parkinsonism
Cerebellar symptoms

B 1/~ a- 285 E H9% (Synucleinopathies)
(% 5 EANM &3 He)

FHECGR B MR I i RV VS 0 BRI - BELU AN ME B E
B H (amyloidogenic proteins) HYJJLAA » G40 prion fEEEEH ~ o-ZEf@i%EH B tau
B o Wb - FEAYESRINAE S, T sl iE 2 B 4 18 R 15 e T e nY AR
B - nfER—fE AR - AT RIREIRZEE EE A s R e

o R R © 2RI » R [FIHER RS P E B R ERNR S E SR -
PRI » e 20T i 2 Y B 0 SRS 2 2 U ol U7 0% - M+ 3 & (R ] (seeded
polymerization propagation mechanisms) &2k = BRI LR e > PIAl
HEIFEESESEE(L 5747 (real-time quaking-induced conversion assay, RT-QuIC) 75

- o-ZE R R O TR E A (seeding amplification assays, SAA) o

28



ATREARASEER Y - BZORIE J50% AT DL & 0 6 5 ICBS 50%  (Lewy body disorders)
FIHEARE AAVIEEAREE (parkinsonisms) BLEHYE (dementias) » FHHEERAY L B
MEBFHEEL o (CSF RT-QUIC) J77% - & A BB i A it 28 Ml % &8 1 R
(synucleinopathies) 7% - [t4h » EA S ABFRNEHEZIR CSF RT-QuIC tATAE#H]
it tau 1 - ATZERELE 7 3R FT 4R tau #2905 (3R- and 4R tauopathies) » G14% K7 5T HE
(Pick’s disease ) ~ #E{ 7% L ERTE (progressive supranuclear palsy) A1z B AL
(corticobasal degeneration) -

RT-QuIC ffll 572 » (EFHEAHE O AHEE - FEHMakMEE R e R L - G
MR ZR-T (ThT) BIRFEEZE S IRES: - WlE 171 - BRI EA = [IEE: - BfE
5 (lag phase) ~ 545 (exponential phase) BLSF-&H (plateau phase) - JA& AT
it P8 52 2 A PT AR HYRSF ] - /e A R I B3 45 L — H A% halE e 4
URER » BREEZ-T (ThT) SUBMEEYIshE HIL - KRS SOtk N RS I A S5
HIEA% - ERTAYE LA RS Sy - AT 50 A e -

Seeding amplification assays (SAA) for a-syn

A GEND e
b Qe
T povmsops somt
H N A
§ / . B
e —t il [ —
LR J m—— —  — —,
& *e e o c—. . —
‘e m (1 — — A e O
e oo 0 — —— Ve t— .
P T,
LTS Syt P A — —
... [rese—— soving et S
|~ * Vo ,__- P oy,
" S| S
e ad —"
*e
Someersion
Time (h)
Lag phase Exponontisl phase Plaseau phase ﬁ .

B 7L~ a-ZeflizE A fE TERHIE A (seeding amplification assays, SAA)
(fE%k 5 EANM &)

AWHFE SR ISR BB o-28BIZEEE (a-syn) TR TG J77RNE 1,182 #458K1
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FITHEEDIRE R Z IR 2 B 2 BE D) ECEG (Lewy body, LB) JHEERZEENTIE - HHEEIRE
BRBAR AR 8% KRS S INAE (LB) [5ME - RS S IRAE (LB) Jp5 Bl S 1) AL [ B
AL IR DA S At R R I TORE B N A Bl 2 - [ EARE S AR (LB) M
[l 225 BRIRAE(AD) (AR I tau) FHEEAYSBIFLLE BAR S REE (LB) B0
fiE (AD) JRIEAY S ELE R HERAVERAIER - ARSI (LB) HiES8ELE 10
FENA R R RES 2 [CHS (LB) B -

TERZ B R IG5y - Seriprbass i AR 2 LAFTE B8 (substantia nigra)
N 26 L e 88 AT B Y BB 26 15T » B335 1-123 loflupan (DaTSCAN) - F-18 DOPA £ F-18
FE-PE21/C-11 PE2I 57 © HHI o-ZEfliZ B (a-syn) AYHERBRRT S 25 B Rt & el
RERYEES: Rt - o-ZEfBIZEE ) (a-syn) AIFEFTY o-2SfEf% & % (Synucleinopathies)
52 HEE A NRGHEREABRME L (in vivo) HYMGSZIA - 5175 F-18 SPAL-T-06 Ed F-18
ACI-12589 > 534hifE A NG REUERIE B (in vitro) HYIERZR > 517 F-18 FO502B - F-18
ACI-15916 - C-11 MK7337 - C-11 MODAG-001 + H-3 C05-01-PBB3 {74410k F-18
C05-05 % -

PEE HEEAIFESOR 2 AHELPER L] Donatienne Van Weehaeghe BRIl i 17144
a-ZfEtZ I (o-syn) EEEBARRSE (PD) ZiEsggt - £t 1997 4 » Polymeropoulos
F 3R E 1 A R B S AR IURE (PD) ARANRLY » 7 SNCA LR (AI#EE a-2¢
B2 a-syn) Y G209A B a4 HUf(Zes » 250 AS3T FEMAIE - o-2EflixE
H (orsyn) B—EE BV TTE D  EEAENEBATHEORE  fEE SR E (PD)
FIEE SIS EE (DLB) BEFTEIERY o-ZEf@i% % H A HS (o-syn inclusions) » F £y
BEZIRAE (LB) » TFEFEN A TTRIMELSE » B SIES (LB) 584 Bl /E th
REMHES TR SR - P EEGE RAEEER - EREEER - LR - PLNE
TERIZEAARTE - DaANIE (PD) BT o-Z8Mi%E LIRS i RATER - Eafk
[LE (PD) EARE 5 [RASKE (DLB) W& HN 2 B HeMHRHATH - 2B AR IR A ER
s > EEAKIE (PD) AyMEOTiE sk F PRI G & - [HIR S KRR
fie (DLB) AYMARTTERE TR B A » e SR A IR G SR R B ~ RO R 2T
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HIE SIS S D S B R - AN S 2 RS R B YE (DLB) M4k E (PD)
ZHMEE (MSA) TERELRIERIRRI A E AR » AR B EaR S
At (oligodendrocytes) T7AE o-ZEfi@t%E 0 ELHHS (a-syn inclusions) » f# s (&SR E 4
BV (1A (glial cytoplasmic inclusions, GCIs) BUR S (ARSI, ((FESE - &0k
BE /NI FERGAZ AN A ) Y BERE M AE B AR UE (PD) B& 5 R AG S EE (DLB)
P12 2 MEIE (MSA) H@ I AU o-Z8fii% 28 8% (Synucleinopathies) » FH & i
s LR AALEIE A T - SIS AR KE (PD) ~ BE 5 RASEEYE (DLB) Bi%
ZEiZEEE (MSA) fFAEARERY o-ZEfZEE PR (o-syn strain) - EATAYE BREUE R
AEHY a-ZEfEZEE PR (a-syn strain) w] g5 & Bz 2 BT AHREAIRT o- 28t H
ke (o-syn inclusions) #5HAY (LB, GCls) FHE - fj H.22 Bl S PR R PR B B
FEEAERA - ATHAR EIRHZE R AT SE AR 46 H T 1H48 208 (pure autonomic failure, PAF) A
T R B R FEAR T B [ HE (isolated rapid eye movement sleep behavior disorder,
iRBD) &l A a-ZEfilgtz s s - dE =1 -

Oy Sans | ading 0-3yn MCiuson Dathology man mess of newronsd loss
>, & |
a P /. ) . A - substantis nigra
o s f / ‘/,v ‘_““‘ 5 | pars compacts
a % { w
- ‘ | R ;\N
3
[ =g
@ | _/‘*
T o T ) rRocortex
g ) \ ‘/ N substantia nig
/& ° 8 | . ) £ pars compacts
Al B - {
"l B = Nes
®
o
a Y
E R
- SND
3 N 1 i OPCA
= GO | .\ / . = ¥ - beanstem nuclel
\ J e
osn N in the spnal cord
MONOMeErs
;/‘
g v . GC1 /"
£ #
‘Sl o = - beanstem nuckel
g‘ @ ',#' ¢ - other areas
Q| & “ wthin the CNS 7
\ E ,/ (1] . / ‘
\ Q /' . Of
\ =
© 1 |
\ a o/ 6t ~
c - "~
\ —_ N sympathetc
\ E w “ iV s s gangls
e s < - pOSIgINGhOnic
_g [o¥ : fibers
CNS ?
(3 L8 . N

[ =+ ~ FUSEHIAI SR o- 28l RS 1 R
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(% H EANM &3 EH)

TERZ B s BIF S E oy - S IE T iEsg2 B AR E (PD) ZESAER a-
ZefltZ R (a-syn) HYHIERGE R0 2 R aOT AAEAY L - (R - mTiR R AR
BrEa ~ W EIARTANVEERE BTN IR R DU ER AR EEERA ST - HATEEE
EATYEERIE R B A RREIN o- 282 EH (a-syn) A > 514 F-18 C05-05 -
F-18 DABTA-7,8,11 ~ F-18 4 Box ~ F-18 2 Box ~ F-18 AS69 £ I-124 RAS02-F8D3 %5 - {H
FA#FIE T S22 B AR E (PD) WYBKERAER o-ZEMtZEH (a-syn) FHEREHE
&> NEEFHEESHFANE (<1nM) > e SaryEiErE DUV A AT oA [EHY o-28fifi% &
H#k (a-syn strain) -

PEE T I SR SR ER RS 22 TP Tolboom BRI ESANRE -/ 14H a-ZEfBI% TR
H (a-syn) {EEEFRAGRENE (DLB) ZIE#HIIT - o€z EEH (o-syn) i85 RAS
P (LBD) AYFESRIR 2 EIREEE & o-28BfZ B (o-syn) 1E8T B R IRRG &
BEEOREEST T - DLB AR RS M » o] DA% 2 U E R R b
A B AN EREREVR o /DEEELHRY LB sy Bim 00 s #AUY DLB R HE
H HEA RBD ~ VH Bl a8k E BRIV R - 281 » 88K DLB 2R &
BUHY - f B R & A BB P 4% U BRORE 1 &€ 5 B E2 88 (L (Alzheimer's disease
neuropathological changes, ADNC) » H. 202 g E A G - 540 TDP-43 DLz A i
‘BRI (cerebrovascular disease, CVD) » iE1E{E P38 SR G HEE LTS £ Mg -
DLB Jpi B b f B AR PR ac AR e = > Btk ER B L n] ge A T [EAE
S AR H S B E A RA -

32



Table 1. Pathological changes in DIB with respective biomorkers.
Infleonce on dinicel phenotype in OLE
Pathalogioal
changes Frequency ia OIS Chnical prosentation Prognaus Riomarker
Avpdcid B plogees AR poriteity v DU approximanely Auocioted wih nomated cogrites Ropid cogritive deckne n Al postive  Mosno AB42/20, plaw (e
0% [82,83,137] dyvincsan (81,138,139 nreduals 181 87,139 areylesd ard i) [B4® 95]
CSF apa2
Aarplod FET
Tov mecrofibeliory 273 DUB with NFT Beool soge Hgher 1o busdon assccicted wih Aswecicted with shooet tere o Plasmo plou
mngies fuil 16,97 95 9 101)
CSF piou alwaing in 285 oF U8 &
Py Tou PET
Pohclogical holvort of DB 18 paclogy is & sgedcon diiwer of
!’!’ »U- Eq 3 H adeadaals [11<13], More Deagree _Inr,unlov'p‘:,\_-h,'ulh_v Fose of cognine decdne asucrted " ol
prevobnt in odvorced meocorsool borden of TORA3 [25%04] with basdon of LATE [23° 34) et | w0 ond has noe been
B pohclogy and wih AD co- mastgored n D48 [110)
b ulor May be ancciated with grectee Mot vesouler indices cuncand witk B
diumawe CVD| cognitve erpcirmsant but sudias fauter copgnive cedine e o e
! (95,147, 142]

B = - DLB jiE (b R HAEPIEED
(i H EANM &)

H RigEELIES 5 I Ae R EE (DLB) ZERPRZET T =0A " » — BB is B — sl
Wi LA _EHY BB R PR EBOE > 55— Ry 3R — TR BRAVER R DRI At M A M ARaCHY
f T - B AR EAE 1-123-FP-CIT ~ 1-123-MIBG ~ IR 2 A4 1
Dhretm# (Polysomnography, PSG) LLURSZFFIEAPIFREC S MRI EL F-18-FDG - {H5
SR AGREE (DLB) AYPEAER DLB ZiR e B B Y - AL - BHSEHY o-
R EE  (a-syn) WZH B S AR B i B R - 140 C-11-MODAG-001 £
1-125-TZ6184 EA& = f1t4: DL k. F-18-FBox ~ F-18-15a ~ C-11-MODAG-001 £ F-18-S3-1
HASERE -

PEE I TERIACEE P R 2R ER T Henryk Barthel A2 B FFE& B EE 8 71 4H -2l
EH (o-syn) FEZHMZLEE (MSA) P o - B ZME (MSA) 2T E
FREE B VEATLCER T I S - E R AN S (S () Ay SRR
feekzde (k) 5EHY - Er R G E S A IRTIRE IR - PIaSsE - EE) -
BB - 2 52 (MSA) B EE AR > HAaneekTx -

BEGAER - B E A ANCIHE N - NIRRT TYERRIR I IR ERIE I - Pl 227580
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[RAE (AD) B ARIE (PD) i mHY &R TGN - WEEI TG4
FRac > Blan B-EdntkEE (B-amyloid) £ tau EHPERE  HEURIT AV
Bsnfs st (CHBCR S > SHEMA ATV ETRAE - RS BHHEURT TR A &%
SRR EE O ENESE - B B-RFES (B-amyloid) ~ tau EH - o-Z&fl
fZEH (o-syn) ~ KU E DNA 455211 43 kDa  (TDP-43) MIHAMIREEES - i a2l
A B e AR I i AR T 1R A o H S A M AT O B 1 B YDA - (B HATERREDS A
TR PR - ]S BT A IR SE IR RS RISE AT - & 2 Al REERS B RITER R
P EZ > AL > feftEHRAVERE A B B E R E - -

S BrT B-EERER (B-amyloid) ~ tau & H A RECHIERFHSEFEESL > &
AR 2 125 T BR3P FLAL 28 B R SRR HY. PET JREERT - a- 28X 8 (a-syn) 7K
HERT AT E Rl AR EE (PD) ~ B8 SRR EE (DLB) M2 A& Z4 (MSA) HYHERSH
BE AR YIERE -

fEE o-28f@i%ZEE (o-syn) RHEHIFH 2B S 282 40iE (MSA) - iR ={EHk
B o 55— BIB-RkEH (B-amyloid) ~ tau & H AU /RHERSE R A LES (monoamine
oxidases) fHEL > oa-2€fEfZEEH (a-syn) HAREEEIR - S5 @ 0 BRI RARE
FEHY » N B > o-28IZEEE  (a-syn) MR EEGS G o-ZExEH (a-syn) #Y
B-sheetsh FEE " 4R&EHE - 12 RESEBIR-EAEREE D (B-amyloid) ~ tau Y ARES
FEAMER - 5= SR=HEQBCRARGRIVIERE  (BEO0RE TR R A
REA BT RHERTAYBH S - NEE > o- 28X EE (orsyn) RHEHIFEE A A SIS SR
FOVEATEESEYE - BIH AR L - E55% 37 A FEH SRR 8 1 WS [EIAY
P - e = - e 2 fE > IR MEMEATAY) C-11-MODAG-001 Ed
|-125-TZ6184 WEMAH{LIIB R H e S RVEEEEREAIME - Firpg 4 TR B-tEE
(B-amyloid) ~ tau & EA e SRYEE GBI -
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Bl =+~ ZERGEGEE (MSA) JRHERPE RSt g
(fai% B EANM &3 4)

H AT RIS 2z iiE (MSA) 2287575 » B55 MRI/CT ~ DAT SPECT LUk
FDG PET & » MRI/CT & HEL TR S B fE Basr DL & DAT SPECT LK FDG PET
SR EIAE Ry 2 SR - NI HAIEAZEEENZ 2414 (MSA) #Y
o-ZE % E VT2 E AR S T - WE =+ = - BfRESEESTEERIEY
(Protein Misfolding Cyclic Amplification, PMCA) 15 5 I [ 7= B 5% (L o7 7
(RT-QUIC) 5Ffh o-ZEMBI%EEE (a-syn) SEERHG ~ FiH BEIRORI IR o B 0 S e g
(NeuroFilament Light chain, NFL) & &bt 2 BIH - Wil S Eh ey P bl s
22D R RIERE R MRI R (g4 i % -

Hep o fiagar s E 0 E ST IEREY (PMCA) MIE B HEERSEE
et (RT-QUIC) JaBE% > o-ZEfBfZEH (a-syn) SFERAVRIME AU 2 2424
(MSA) YR HAZET DU LA 7R U (PD) AUSERT2HEN - & B H T B I5 sy
(PMCA) ZEBIEEREE R R bl S AR #EER (cellular prion
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protein, PrPC) AE L[S - HLIEAMH b EQHERIT B EREY (PMCA)
V) Mitg LAVE 75 58 hsEg . (Western Blotting) A& Itk RYB(LAEY) - 280 - {F A7 -
EHEHRITBRIEREY (PMCA) AYIRFIEN TR E RN SR - H 57228,

s ERHIF R Y TR A e T M R

|“,Jr\.\'&’) LAY l“»ﬁ\ P -('l
.

]
9 INGWFVHGS W ~5"v~—~ i

A N r\\~ B ’J‘)—\ fandandrrantal i’ ‘):\_uv r) N
b Ironz _} " ’ ’)
‘w..‘-a. ¥ VHBVETTIU Qv

MSA-type a-synuclein  Protein misfolding cyclic amplification

Parkinson's disease
N s‘s‘

¥ -
Multiple system atrophy Z 6“
Q

L J

Pathological a-synuclein detection

lhf.o L Seah A sian -’{ \r-f/- V< 'l sl /\\
L. Abnormal laryngeal marker

Flexible fiberoptic video rhinolaryngoscopy evaluation
of a swallowing task

Plasma and CSF neuroﬂla'nent light chaint

“\ x usl inad ?w'e,'-".'\-'a'a;-']
i

11 m !
hadhad Av YD SIVEIINON -

* Machine learning
* Artificlal Intelligence

+ Deep leaming

e ]

Laryngeal motion abnormalities in 93% of patients with * Accuracyt
MSA and 1.8% of patients with PD * Individual analysis

&=+ =~ ZRAZMIE (MSA) Hrillr 57k

(fE#xH EANM &)

(/\) Satellite Symposium : PSMA St i iR i e R PR

Monrol 23 &]2 5 EH BRI T8 82 A F] - g GMP SRR PRI 22 R
PEEEY B BUG A - R ARSI E ) - Monrol symposium #) F#EZ PSMA
U R R R B VS R PR - 1 S oL B EE R ER B 2205t Maria De Santis 254277
& PSMA mTREfESsE - I hMERERETE - MRIBSEREER - fEIaREE L - 1€ HSPC
(hormone-sensitive prostate cancer) §&% CRPC (castration-resistant prostate cancer) HYZ5
—HER > E—H053 FTEEEE Lu-177-PSMA (DL #°Ra HE(TEERS IR - JREE 4RI
EAIE S Lu-177-PSMA B Ra-223 R HAMBROLE G - 4w © MEZAREERRE SRy
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FERG AN (EEEAROET RS ARTETL > 3 TEEVERE (0 : PARP KA SBLTHEE
BB B E R R -

PEE AR B TR R B e X B B Ken Herrmann BERTi#E S - (L [EIHF 2 Aktis
Oncology AHEEREAMBEE » FAZFNME N —ivEER el ey - BECHSE
TR AR SEAEERIHFST > (935 @ F-18-DCFBC (JNM 2012) ~ Ga-68-PSMA-11 (EINMMI
2013) - Ga-68-PSMA-I&T (INM 2015) - F-18-DCFPyL (Mol Im Biol 2015) -
F-18-PSMA-1007 J; F-18-rh-PSMA7 (EINMMI 2016) % » H HiC & IUIEEEY) /&5 FDA
5 EMA #7047 - AR - BURLE2E 7 =UHHEL - PSMA TEFiads S — 1k R EE US4
HAREE R BB - B ATRYGETT TR PSMA RN BRI R 5om AN EfsE - T— ke
PSMA TE- i AR E VB AR DRI - R E AR K B PSMA TE s i eqb
BB B EEERYRR KE ¢ BERIIZEEEE (oncologize nuclear medicine) -

I - SR PSMA BIREEY) b SBRRC BRI
(5% E EANM E35f58 > (R FER)

Ga-68

F-18

other

IP : .
Protected Company: Europe Company: US Status

Ga-68-PSMA-11 No Telix, Isoto_pla, Novatis, Telix, AAA, Novatis, FDA approved,

academic centers academic centers EMA approved

a . . FDA approved,

F-18-DCFPyL Yes Curium Progenics EMA approved
F-18-PSMA-1007  Yes ABX ABX FTEEE <), WEL S
authorisation in F, E

F-18-rh-PSMA-7.3 Yes BlueEarth Diagnostics BlueEarth Diagnostics FDA approved

Ga-68-PSMA-I1&T Yes N/A N/A N/A

Ga-68-THP-PSMA Yes Theragnositcs, GE Theragnositcs, GE Phase 3 planned

F-18-CTT1057 Yes AAA AAA Phase 3 ongoing

Tc-99-MIP1404 Yes ROTOP Progenics Phase 3 planned

Cu-64 PSMA-1&T Yes Curium Curium Phase 3 planned

P A B S H AR 2 RS U R B 2R Joe ML O’sullivan 4%/ 144
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(JL

TEREE R PSMA BEEYR2 BRE2HERE - PSMA FEEIERI Y5324 (Bone Theranostics) -
TR E EHIEC AR > &85 Tc-99m-MDP 228 J Ra-223-RaCl - ZA1 2 - AE
SHTENERS - R E TR o W H IR E TEAVEEE - IR ARG A R
AR PSR RS - FRED PSMA HYR2 5L > &S & 41 Ga-68-PSMA-11 IE T-i5 %

Lu-177-PSMA-617 » JEFHTEEGERAER (VISION Trial) » R F#(E 38%3E T @l - (EikE
s & B > Lu-177-PSMA R4 —F1 =4 mCRPC A¥Fist » EAEEET S
e ERE B A A EIV&E R - 41 PSMAfore 1 PSMAaddtion - i f
Lu-177-PSMA-617 4% cabazitaxel F3fF mCRPC (metastatic castration-resistant prostate
cancer) &4 A% By TheraP > £ PSMA SUVmean =10 FEEAE A BIFAE YR IE -
£ ASCO 2023 F45% » irmiy 25 SUVmean BLELEG{EEAHRE - & © DLEBHTTEE
i PSMA [EF-if5 8245 S I » Lu-177-PSMA-617 7 mCRPC & A i B a7 E 4 -
HEEE (TheraP) A& TRTE S —HM 4% mCRPC )&% » &5 SUVmean THEAE AL

FEATHR - (HILEER H AR Ee AN B RS K25 -

M2M : §-149 (Tb-149) 4 — FERARERBEINEEEE

PregH #bT7e T (PAUL SCHERRER INSTITUT, PSI) /855 B £ e F0 B 52
bt > FEAMRIRIER « LRt~ GEIR ~ IXREZ R ~ B BB S SR by R i i
FEFIWRTE o ARGt PSI BFE T i bE % B 5= £ 55 A Nicholas P. van der
Meulen {135 §il-149 (Terbium-161, Th-149)f 4= g BLH & FH R EE RV IV E R
% e B SAVIEBN A TR - BRE E2E A - FIA05-152 (Th-152) » ¢
ARy 17.5 /NEE > S5 B KT (Ep-FH9MH = 1140 keV) Edfif-155 (Th-155) » “F&EHA Ay
5.32 K > S v #HIS (87 keV (32%) ~ 105 keV (25%)) - DU —faiGH#F FII%AE - (IS
-149 (Tb-149)81§-161 (Tb-161)%% - (Rt - B Ry ARG EEE T HoE ) JFAIRYPRAREEE

WIE =Y -
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& =00 ~ Sl TR RS 2R
(s H EANM &3 REH)

o B E AU T B AR G R R L R U MR R A ZB AR
EFETAIEERY o EEUEN R R & a8 BB B R L e H R T R R A
SUEAE AR E Y - (RIS o KT RN EE S EREAS SRR
BHER (LET) > B85 B K120 vy BRAAHEE - fEASERERRANRR T B A EE - WlE =
T e NIt B SR A I R e R EEE R E M - (RS
A M [EMi 2R 2 TEAE AR EE R > BT DIBRERY -
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“(-&0)~ Tissue Range of Therapeutic Radiation

< 2 MeV beta; medium LET
- - ) B-Particle

S < 5 MeV alpha; high LET : ;
- \ «a-Particle

hig !
® + Conversion and Auger-electron
! 1 Al 1 A
0.001 0.01 0.1 1.0 10 100 mm
Single Cells Small Metastases Large Metastases

{4.26 ke\Upm|
) X%
Conversion &
Auger-electrons

& =70 ~ JERR B TR 25 2 fE B BLAH 4R 27 17

(i H EANM &)

K

$ul-161 (Tb-161) - MRy 6.95 K » 5% B fi+ (EpF45({H = 154 keV) By 4
§F(By = 48.9 keV (17.0%) ; 74.6 keV (10.2%)) » E e MoE(DI$8-177 (lutetium-177,
Lu-177) o 72 $if-161 (Tb-161) wHk[F] 35 4 BEHAEN 88 T~ (Auger electrons) » 55T
FER - BUIRE T NE DIARUHBRTE PET AR BN RS NSRS - e
PR Py RE A58 - Champion et al 55 A #53R » BL§E-177 (Lu-177) AHEL - {SE 5
-161 (Th-161) 7 4 = o 4HH e e [ P BR BB SRR S 0 0 T B » ERIEG - R » 154
siesi-161 (Th-161) HF 2 A R A EE RIFFZE A e N B PRy Y e (g R [ i 2 -

AR FZRHEAESH-149 (Th-149) » §§-149 (Tb-149) PEHAMHHEGE (Twe = 4.1
h) » o BEE(E (3.97 MeV > I, = 16.7 %) » & I o daughter fir+ H BT L& chelator
(DOTA) fEEZES » Frll - BAVETEERRIER(EIE - 1hAh - §if-149 (Tb-149) HAIESR
THEE (Bp-PHI(E= 730 keV > Ip+ = 7.1 %) - W[ FIFY PET B DU GRREE - NI - (£
19$il-149 (Tb-149) A RAREGEIRE IR H AV AR e AL 5 [ /] -

HEEERG-149 (Th-149) (VL BN HMEZ BT8R I35 7 Al #EAT » 31
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% FEBUEN-149 (Tb-149) 470y 77 =2 & PSI W5 ATEe ISOLDE $L[EBHEE > FIF =ik

EEFIY 2,200°C S MM - SRS EEMzZ 78k )70 (Isotope Separation
OnLine, ISOL) HYJ77% » &l (Extraction) ~ B &/ EE Bl EE (Mass Separation &
Collection) 2L &z {BE275HE (Chemical Separation) S8R - (LER P EESEE - (0E =1/
JE1S5i-149 (Th-149) - HATA AR A—#8 5 LK - EEE 5 260 MBq ~ BURLE >
BRI 90% ~ AZFELERE AT 99.9% LU KR EEEE F] %2 20 MBa/nmol - B H A B fir
SfEHN-149 (Th-149) AYELN - BRAGLFEIFA#E &/FEFHZC - #1401 CERN/ISOLDE (ZEE[E
E%) ~ CERN/MEDICIS (& [E[%ES) - ISOL@MYRRHA (LLFIHS > A EFEEL) -
IMPACTTATTOOS (THff » S fePEED) -

PANL CHLRRIN INITITRY

Chemical Separation Process Application

Product initial

elution

Final elution

wn e Viuder of o, Pocd Mhat B0 (2018
Dovrsech et o EJWM Regoptarn Clwer [ 227))
wn oo Vewn o o Mokcbas | 202) Desired Product

- ~
ng proguct from mg target matesial! (‘ ".k. RADI**NUCLIDE
L A VEL )
\

& =475 ~ §il-149 (Tb-149) (L HERE
(g H EANM &)

(+) M2M : DUEEfNEREs 42 M -225 (Ac-225) FEFIIREE o B4

AR R RSOk &P T 0 (Joint Research Centre, JRC) BUMZ & &}
£ (European Commission) 'E & A. Kellerbauer Z#7 3t - JRC i EiiZe o0 e F 7
ST FE B AL RIS R - BUfREEARy (EH Geel) ~ fEE] (REHTE/T Karlsruhe) -
F A (HTEEAL Ispra) ~ fafd (Petten) DURPHHEHS (Seville) =& - JRC B & HFEHL
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BT FEAEELY Ry 380 HEBUTINEL K HE 80 HEEUT -

B S48 IRC I G HIFE 0 2 #1-225 (Ac-225) [ FHHMITAE o RUARERE : 5% 1990
R IRC B wge L EfR A FH#-225 (Ac-225) E§)-213 (Bi-213) fERHAE o
FERIRES: - 1L 2000 SE4 - HEFTEGS IR LB Y)EER - 1Y 2014 AR R BRI
EEBE T TR — B A REERIR SR DA R 2016 SRR MEERERET Ac-225-PSMA-617 [EFIAE
SR EUER - 125 i 1,000 5 EHEZH-225 (Ac-225) JaFE > WIE =+ -

1 until today
,,29,1,‘,‘ More than 1000

Concept of using First patient treated patients treated with
EAcand “Bia at University Hospital 225a¢ provided by JRC
emitters is born Heidelberg Karlsruhe
I I ]
‘ |
l |
B
2000s 2016
In-vitro testing Breakthrough In

and animal application of
studies 25Ac-PSMABLT
against prostate

& =+t ~ IRC B & 02 $-225 (Ac-225) FEFHHAIREE o FAMERE
gk H EANM &3 REH)

I A-225 (Ac-225) )7 2 £ B B/AC [ 3£-229 (Th-229) (£5$11-233 (U-233) 52
& Zixfd) - IR ERMEACRA = KEiaE - B EE R ER = (Oak Ridge
National Laboratory, ORNL) - Ef {2 H B S 1y ved B B &l ) TAZHFERT (Institute of
Physics and Power Engineering Obninsk, IPPE Obninsk) DLk {E[=]£EETE iS5
Fl (ORC) » S HEIEE ST AR 33 GBq ~ 22 GBq £ 8.4 GBq » A2 #yfitfE4G 5,000 fg
EFTERIE o {2 HATE—88Yh 5T 2 l1-225 (Ac-225) “PHaEKE f 3-5 TBq
IR BRIV E 74 - Bl ARV A2 J77% Accelerator-Based Routes » {57 H]
Ty BT TRAZ S ST SRR I SE-226 (Ra-226) #CHF LUK H SR E T is i £ -232

(Th-232) FERLH-225 (Ac-225) > ZlifE =+ /\
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aea| — [Seal by(p2n) (low-energy proton cyclotron)

Ra 226

16008 | —> . by (n,2n) or (y,n)  (spallation neutrons / electron linac)

| — [Bk by 3 (n,y) (high-flux reactor)

U 235
. ac22s| by proton-induced (medium-energy protons at ISOL fac.)

—> | 990 2
spallation

& =t /\ ~ DB Rk Ac-225 AlETE (R AEE 74
(s H EANM &3 REH)

AT i FEE R Ra-226(p, 2n)Ac-225 FERLTGZ - FHL 2005 4 - fEE-R A ITE
JEbFEd ORC) DUEfENIZERS 28 MeV B HUEfTIRET - ET&EH{E 10~50 pA A
% RS ITERAN » N (A2 Al 7KE S A Y alpha K78 P4 AR online
W EE 21975 (capsule leak-tightness control)[ET » & #§5-226 (Ra-226) k=% B i
ATRTEBIRARA - BRAJEE-226 (Ra-226) /KIEIRLAZESE =R BU RN - DI &A1 ER
EHHE-226 (Ra-226) #EHF 12.5 pg {£ 10 pA BYE T8 MEE 7 /N > (EHAEERE
FIERSE (silver foils) #EfTREETEIE » AGE FRERAT 8.8~24.8 MeV Z[HIE L, » TRETHH
FebiE ASTE TREEHYE b2 #1-225 (Ac-225) HYZEE - Ra-226 #EMAHAZURIE - 4iE =
-

‘ RaCl,

v

H,0 H,0

Protons 28 MeV

A i\ 1 i\
Cu Ag Ag Holder
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B =1 + Ra-226(p, 2n)Ac-225 =~ Ra-226 ¥i4H 4= 2
(fE#% 5 EANM & )

1% 2007 £ FEE-REETEEhT s 0 (ORC) $RAH#E-226 (Ra-226) /KimiRe/KiE
IRIFRER » AERHET = (Electroplating) ZREMERENS - EEaIRIFA TATAL - EHHSHT
NN TFER  WEUH  EPE A 1757 £ Ammonium acetate + nitric acid =¥ Isopropanol
+ nitric acid ; $%-226 (Ra-226) =& K 1~10 ug 28 By 5 (P RS E Fii
(Ag) ~ MY+ AR &y ammonium solution » H: H HY#FR 3 42 FEARE BTSN
BEER <32V ~ i 0.4~0.6A/50~80V, <150 mA ; EE§ERF1] A 60~300 47¢% - H (A Z2H0
A SN LRI et B T B W e 2 Elysia-Raytest CR-35 B9 A E - (REEREER
K1 - 1 60V EEERLL fz 90~300 7 i B IR ] < BRI (AEAE 58y 30%~60% » &SI A8

Glove box refurbished for radium Electroplating cell and HV

- Vi

Pt electrode

electroplating project: source,
L,

HV power supply 600 V, 0.6 A

VU~ EBHEERIE TR E

(fai% & EANM &3 H)

AT AR B B (H e DAS B BR 600V B &) 0.6A LUK A [E S AEME
- AHESEE (stainless steel, silver » fi&#E st. st. silver) {F1EMEESE (@aluminum) f17& -
LTI > DARGTEE ~ SR R/ 8 ) AL eE TR R AR 1 T A S5 SR8 B DI B R (st st. silver)
A=
(5]

&AM EFELY 220V, 100mA ZE§E 110 478% ~ EHEA 5 B 1sopropanol + 0.1M nitric
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acid B4 B ammonium solution  FHEFSRUI AT - R HISRIR ST b B HTA)
B A » JOEDT— o ER AR AT 97% -

BEIER 2 HEAT N B Z BT S E (S NE)

Deposits on st.st. from BaNO; in
mixed organic/aqueous solution

BRI A E

Homogeneity:

SEM 28x SEM 250x

Elysia-Raytest
CR-35, PSL

[ VU— ~ s pR soi 2 EEgRAR #A S NE B A
(i 5 EANM Gk - (FE )

Llga (aluminum) #E4E4Y 120V, 30 mA EEFH(EFE 20 77 - EEIEATOSH R
Isopropanol + 0.1M nitric acid BLARIE N TR - HESREIREA > REEFR L]
36% > ST ERFEIR AN B A - ANV o S EE R B R EE R A
EWINER - (HE R EEAE -
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BRI 2SN B M A

deposit on Al from BaNO; )
in mixed organic/aqueous Elysia-Raytest
solution CR-35, PSL

PO+~ st 2 ERPE IR EEA S MR EL g S
(& H EANM Sl > (EaFHR)

(+—) M2M : $EH o JBRBUEREEEY) 2 Ac-225 By EERIS L

TerraPower Isotopes (TPI) /=12 LR & 24N — S RE ey E R L FE A1
HY o IEAEE MRS N —UEL AR BCEREER A JT7A - TP BB a5
F 5 FRHUFZE 4R Actinium-225 (K& Actinium FY[EIL Z5E) - B S E F T B& EnY
BAEREARE B LU TPI A= IEAERE HUFEI AL ZEEAAH R Actinium-225 Hy 2 ERFR R
{HHE USRS 88 N BRI EENT FTRIBA 3% L AF - A2 TP1AF] Laura Lilley iz &40
6] o JERETT R EEY) . Ac-225 53 BEFN4EAL
PR o Bk (TAT) SEGTRERTE (P14 y HER IR BUERF) By —TEA TR
AL > W HEAST YRR ELT TR0 H5T - TAT BHIEEESE] (£
) R o SEETRUR R ZZ B E SR A R e > PIADTaG s AR - fEAEREAR T
o KT HE B (HAIHEE LR (<100 pm) > $5E SR MERERER (102 MeV/um) » TAT =]
DUBE RV BB BRIl » 2 H EE (RS ERRAVEITE R EE /D - & TAT HUMBEE o 3554
DL Ac-225 FH4G Bi-213 fr A7 » Ac-225 32| fy 9.920 K » L ZIA M /NHE (A
A ZHETT - Horig il RE RV SRS A A DU o ML AT B L1~
45 Fyib o AR ~ BOMBLEOMNETHIERIR SR AT E Y Ac-225 A ={afftfEzk
o EAESREGATEE R B s (ORNL) ~ SA{RERT B M Sl se V7R A E) ) TREWTFE
Ffit (IPPE Obninsk) DL {EEI-REHTECH S0 ORC) » HATHY R EE A
e KPR PR SR B B e i 2 BRI S oK - TerraPower Isotopes (TPI) IEAEERS A5 5[
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FHE 5= (ORNL) HYSEEIFEH R Isotek Systems LLC & E[EIUL Th-229 - fH#S
FRHEAWACIR - Th-229 724514 Th-232 [ 257k - (AL > 7538 Th-229 (Tuz = 7932y) J&
3 Ac-225 fyi BIEFIREZ T (SUBCH RN 2 EAENE) B 2 ErmE
BRI A E TR - HMEATE > Sl EEAERE (DOE) & - i#E i
Th-232(p,x)Ac-225 L) K i3 Ra-226(p,2n)Ac-225 1 THYEE i LAV e 2 28 Bl 5
5 TN RAFER -
TPI A=A ERT Ac-225 HY T BERISE(LTT0A » /&2 DOE ~ JRC RIS R T &g
25 AC-225 i B 7 T Pl T o AR NS Ry i - - B = ([ RASE B B - AP ER(L) Th/AC
JrE © 7Y 8M HNO3 AT [Th(NOs)elo [T » FIEMBIZHEE T ikl AG MP-1M
2is Th fREA(ERIS L - 177 Ra B Ac TEILRIT TR HIHT » o] i |la TS B G
SRR » ItESh » FFH 0.05M HNOs ZRAeAR b TEEIE S E DABIL Th o piA 87
TERSTERIIRIA > Ac 71 Ra fi{% & (S MEEZ AR - FTLL > DL SM HNOs 75/ B g -
BE(2) Ra/Ac /3 18 UTEVA L LER 15881 The UTEVA B 1 H #2815 BDGA
EFE > 5M HNOz &R Ac &1+ EI4E BDGA - > FilL 0.05 M HNOs /%1 BDGA 175
Rttt Ac » 2ER(3) Polishing : 7 TSt S e Rl i PR (TR R A Y - o BERI4E LR
2 aEn+= -

Liquid Actinium Generator (LAG) - Flowsheet

Step 1: ThfAc separation Step 2: RafAc separation Step 3: Polishing
Thifad: Raika f‘-cq a
S Syaperudi & b |
e At — 3 LN
Iy E F
"
Fnonruis ¥ 5
rm = = =
KNG (7] Th (lace) e P
= e e ey, [l =
P 4 Traca E
- e ThiRa _J’_
= =] '.-~.'
— sarerce| | 4
T ':;l MO, £ |.:'i.|
n e = £l
1[5 W HHO "| : é
i s
Pog 1
] = _!_ OuhE W HMO
¥ = i
:,':.:; - t—r-ﬂ SOTORES, | Temfoes
L0 b HRO, Lilay, ol o A. Ll !l!-i' ll.wp-l.v\].
MNorgarslare, A dblss € Encharssdbe F o Aperdedces .l1.l.I! Faduph

Hel slal Asz .l|1-'?|h.|!h-' r--\.s

(& P-+= ~ TPI A EIBHEEHY Ac-225 By BRI 4 LA
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(% H EANM &3 EH)

FHERREIR SR > AR Th-229 AR ATRE K HIKEADIR ~ JHIEINBURAL B /e
ik BB EE P ERIR - AIIELS Ac-225 [m[IHREE 97%~106% > AfE U+ -

#9Th Starting Materials 225Ac Scaling and Recovery

225Ac Recovery Upon Process Scale Up

Starting 22*Th (mg) 225A¢ recovery”*

0.92 106%
6.5 106%
126 97%
406 98%

*Uncartainty in Ac-225 recovery assessment ~10%
** Recovery based on 440 keV' 21981 line from HPGe

e IR o
oy @ 5281 Y, LU 28 g B vt Dl 150TDPLS Toerucems

[EPO-F-0 ~ TPIZAE]HY Ac-225 [H]if
(5% 5 EANM &35 f855)

(+=) M2M : (ERIFriAERE R Ac-225 Sy BEéti{b

AR ve A Y27 (Nuclear Physics Institute CAS public research
institution) #%E&&d2% = & Ondfej Lebeda Hf ey » FEFHAE Triskem International
N FEIFThESER TG (TK221 B2 TK222) #E{T Ac-225 Jrifesli BollEt - TK221 fifs/E —
ZWfH diglocylamide (TO-DGA) F14% (LM phosphine oxide (CMPO) HY)EEY) » HE&H
D EIRERE  TK222 fif5 20 5 —&Wlifz diglocylamide (TEH-DGA) Hl& (LM
phosphine oxide (CMPO) HVE&EY) » HaA/VBINVRHEEE - B T ieRm TK221 5 TK222
PURST RS E T - FTLL - AR RS A T B BN IE MG L - S5
TK221 B TK222 $ffy Ac-225 FRIMEREMEY (s L BB A BR bR 0E T) - EiH
Ac-225 £ TK221 434fi{4¢%5 (Distribution Coefficient, Dw) #{E&E~ 52 0.01~1,000M ;&

FEHEE T - BARREEN ARS8 Dw 252 - dE VU171 - fhoh > TK221 B TK222
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ftla Al i LUER D BHUFREIRE o - PRECEBHRE Ac-225 TEmH BB B L /ALY
o=

TE221 = it & rypdroclork ade TE2Z22

id concentration (M) acid concentration (M)

@+ 71~ Ac-225 fF TK221 B TK222 fffi5 53 fi {48
(fisk H EANM &)

(+=) M2M : g3 ER Cu-64/ Cu-67 ZETNIGFLEERHES

AR e R T RE DT FE T SRS R b 7E P 2 e T = R 9t B e - R 1
RENTFERTE EbT s, ~ BT N BUAREE - WA RFT-30 EfEinzes (30
MeV) &R IRETHEN LI 1S5E-64 (Cu-64) A13E-67 (Cu-67) -

LB RIS ORI PR EI A 2RSS B/ NV~ i ~ K~ EEE - Diaci
VrEG o B SR S A IR S AR - DR ERECR © RS
VEEAAIE > §fi-64 (Cu-64) FI§H-67 (Cu-67) FILAEAMEINEREE AR RILEREEY)
2 HL AT DA #Ef T2l e Rt - ST a Ao Al DRy E TR - BT - 3
a8 B IEF R ACEBIEAT O FRRY o AL > BUR 2 — TR IR A AR EELEY) -
AU S B © JHY 2 FIRRCAL(BER et H B S R 2 S R T U M & 1k -

#il4n DOTA (1,4,7,10- VUSSR —tE-TU 2 %) ~ NOTA (1,4, 7-=F 2 The-=218) -

ﬁi

TETA (1,4,8,11-VU%, FE¥E 1 DUf%-1,4,811-V0 2. fik) Bl CB-TE2A (4,11- % (¥
#)-1,4,8,11-PUSEUHEEEIR[6.6.2] 173 6%) - E AT m] LAE S AR A P 27 (R T - $17-64 (Cu-64)

(tz=12.7 h) B—FEEWS | DHIBEEEA Z > BIEE 5t ERi (PET) EA =
B HA B (Emax = 653.03 keV F1 Emean = 278.21 keV ) F1 EC (B F-fiif& = 1675.03
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KeV 81 1345.77 keV) - HHELR%-18 (Tuz = 110 J348) Fh-11 (Taz = 20.4 734E) » ¥
T RIEHEEYIN = > §5-64 (Cu-64) BB R H RNV - 55—81-67 (Cu-67)((Tuz =
61.83 /NI PPHIEER = 141 keV) B —THBGERINLE > Y E B e ELIRE
HEA-177 (Lu-177) FHIBIY 134 keV - (AL - (X2 h A ERITARIERES] -
HETFAR - HH-67 (Cu-67)HtEAREALLE (KT PHEHE-67 (Cu-67) JEFI{ERSTE
A -

{EFH Zn {E RRER Y T 2 AR AR - LUz es S T RAEE 38~50 MeV &
#%4F Zn-68(p,2p)Cu-67 1% S fE » 1= S $-68 (Zn-68) A% 1] LUISES#E-67 (Cu-67)FE &
Sl F DL D EAML Cu R RLAERYEE A © 55— 2L 30 MeV HYE PR Bt 15 2 5 (95.47%)
FI$E-70 (Zn-70) » %4 Zn-70(p,0)Cu-67 % JE - ZAI{THY HAG[EFE £ Cu-64 » {H
FARER R » W HL RS AR SR AR S WSORT R FH Bl B — TH B BRI B S A5 = BRIELZAh
AI{ER] 20~40 MeV & 1A DU 24 /NFIRS#5-T1 (Ga-71) » 44 Ga-71(p,x)Cu-67
I TEA A FEH-67 (Cu-67) » {E L FERYBRREE A ~ 15 #i-64 (Cu-64))55Y 5 - IEA)
PRV ESARG ISR B R RGN -

R B[R T RERA ST AT I BB (R A SR R B A 4 AT » DU BE SR #E A/ $5-64 (Ni-64)
EZE¥-70 (Zn-70) BT 10mL R HCL AR - FHEET 2B %  (FEZEZRS T
ok H A IR 75 5% RN - RHEZIE) BT A Y 600 mL 7K » AR AR A 2 mL 7K
& fff(hydrazine hydrate) {F £y BEfRE - REE R EAIRELENN —EH AFIEFOM A - &
RGN T @ B (waveform) — J70% ~ #H% (frequency) — 50Hz -~ #R1E
(amplitude) — 2000 - tau — 2 ~ fHfiz (phase) — 10 & - @z SH=RAMI{5ZEEE (chopping
frequency and duty) — 100 Hz and 84%[ k5, square duty 60% » #1[E U7 o < FISRM:FH
TEREAR - SRR MRS o KM B BRI (R #5764 (Ni-64) =($¥%-70 (Zn-70) - EE§E1% -
H ORISR » $3-64 (Ni-64) Bi1$¥-70 (Zn-70) 484 EEEA BV IS DL i i CER BRI 55
MR R EI A M -
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@ Electrodeposition

l I’«wu.-rI supﬁty |

-]D

RPM contral

Prating vessel
[Harget seduiban, el tomad te)

Waorking electrode
(Ag backing) | =

SINi-Ag backing 7n-Ag backing

Platinum anode

| SN

No. P "
1 Plating material NI & ¥2n
2 pH 35
3 Backing materials Siver
a Electrode Pt
5 Volueme [mil) 330
3 Voltage (V) 2.2
7 Flectrode distarce [mm) 25
8 Stirring Rotating (800 rpm)
9 Yemperature {*C) Room temperature

Target cradle

V075 ~ D IRUARE PR §R-64 (Ni-64) B#¥-70 (Zn-70) $EHF
(s EH EANM &3 W)

i B SR HEE E AR B R ¥EVE - 53 AL 11.0 MeV (Cu-64) 2 17.7 MeV (Cu-67) 'H
TR 58 A4 Ni-64(p,n)Cu-64 B2 Zn-70(p,a)Cu-67 1% S - BLET 15 4R Z [EIAGHE
hfERE 6 A MFEAMHER (A2 (Gafchromic film) Zfeaf BB (L 1545 7 ffii 90%1H
T N ATEZIHEE 1,175 mm? BS A - AL FIFH o2 Al K S48 (2 AIZK IR 1.1 MPa
TKBRBK S E 4R 1/47 RST) S S AG #E RS - DU e 3 AR S0 BREG - T3 B LA 30 pA
FI1100 pA > RREIRET 3 /NEFRT 12 /N AR EE§-64 (Cu-64) Hfi-67 (Cu-67) - &V
+ o

& Tilted Target System

Silver backing
NI or VZn dhectrodeposition +
1 120 mam 10 mm
arget cradie
L e l El
— Proton
= - Beam
F PR
g Cooding water \}\ ] _d
(20 Limiin) v =
) Beam Target ‘Target  Protonm beam Incident : -
Nuclide 0 materfal  weight  energy (MeV) emergy (Mev) Desrader Wobbler Current
64 6 -1 7.7 v
Cu Tilted 'Ni 150 mg 17. 1 1 mmAl 3A 30 pA
target
S'Cu system “Zn -280 mg 17.7 17.7 n'a 3A 100 pA

51



VO ~ §2-64 (Ni-64) 2g¥-70 (Zn-70) $EAF I (R
(s EANM &3 W)

#il-64 (Cu-64) FIffi-67 (Cu-67) sriesti{bml oy RVUAER > Al Rl ~ s ~ 2k
B L ez = i =t pAN
#il-64 (Cu-64) 7y BEELABERZARFTAL - (5 B Bh#EE i A o IR AT 1R 1Y §5 -64
(Ni-64) $CHF (FEILEIAEE 130 mg) ERHAFIENE - KHIGEAYE-64 (Ni-64) #TH1
AR 90°C T > DL 7 mL 8M HCI AR A% 1.5 /NEF{% > A 0.45 um PVDF J15J 25788
as AR - IEREO SR pH 2 2 FROSIRZRE & LUKEHERR &R - 5950
TSI 0.01IM HCI mizBEAYHHEHEE CU e Bt - REam A RELAZ] CU fof
HETASEFCAE » LA 20 mL 0.01 M HCI (1.0 mL/min) 7k CU faffs DAEIEGIT PR 25 557-64
(Ni-64) SEAHEE  Ff% > DL 2 mL 8M HCI JEARUTEES-64 (Cu-64) AT » TEEZEZ4H
Y Et A
#i-67 (Cu-67) srEsli{LAERELIRATAL » {5 B EhEC i 2GRt I AT R AU $E-70
(Zn-70) #CHF (FEPLECHEE © 260 mg) ELREHAARIEVE - RHIRGTHYSE-64 (Ni-64) #THF
AR 90°C T > LA 7mL OM HCI 75 % 10 71#81% >  0.45 um PVDF 152578845
AR - PEE PRI ST BEIE S - Sef A RE A ZR T LA FRER-66 (Ga-66) F
H > LLOM HCIZERERR BN #E-70 (Zn-70) $ERA - ekt it At i =UR e AGLX8 i1
SR ERE (SR 7 em) - AELL 2.5 [FEFERSTRAY 9 M HCI JAERER LLA FRIEAt
HEE - Bef% > DL 8 mL2M HCI iU SR§-67 (Cu-67) AR @ fEHZE R N AR £

LAC
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[&VY+/\ ~ $i-64 (Cu-64) FI3E-67 (Cu-67) JrHfsifL
(s EH EANM &3 W)

(B im SEHA BRI ~ BT RS RO B (b AL FT g5 dH-64 (Cu-64)
HIg-67 (Cu-67) £ - s E ST EBREIZEH - $i-64 (Cu-64) HIH-67 (Cu-67) JiX
SR RRA I AN 99.9% » AR ATE 2/ 0.6 ppm DURBURHMEEREIREI AN
99% > 4EVU+J1

{
f'____'f_ .
I
E
i1
|
|

nnn ]

T L e
U e 0 4
'-_.:m. - e
s i s
ek i 1 1
N i - i

\‘L‘I 4 v L3 M L0 [ » s : : - p——r
[e— S - [
Radionuclidic purity: >89.9% Metal contents: <0.6 ppm Radiochemical purity: >99m

BIVUH-71 - $6-64 (Cu-64) FIff-67 (Cu-67) 537
(5% 5 EANM fr:ifiih)
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() M2M : J5758%HE : 5t (Invitro) AR (Invivo) HRAY

A A RIS LT A E2A Thomas Ebenhan BIFE##2 5547 B B PET/CT _FIgesiH
BV 5.2 $1¥% F-18-FDG ~ Ga-68-DOTA-TATE [z Ga-68-PSMA-11 &4 » #H2<5)
VIR ~ e ~ OBk ~ MAESE - W ATEEYIRUR - 58 - (AEHFEER - DIFRaERE
¥ - B Sevoflurane fHEL - Isoflurane #5538 & FH AR TR » 1% F-18-FDG ¥t -
FCFD (Fentanylcitrate flunisone/Diazepam) #22E55/]\ » {5 Ketamine/Xylazine RI| 5 =
J&\fg - ifi Propofol AIl&rTis2 FDG FERS RIS -

KEHAETHELEGTFER &R (QST) IVEZRNIFLA Chie Toramatsu fig
F - HAT S a2 R R B S A [T S5 TIBHUS R - WE T o A
FLHAR - WIFEREBAERL T (357 C-12 beam ~ 8 Gy) & » AIUEFT B A > A
FI DOI-PET UrERaG NS ER FERIE RIS (4 C-11-N-13~ 0-15 %) (Frame : 15 5>
SUSRZIR ¢ 30 47) » AEE DCE-MRI & 5245 SRELEE IEAHRR - AE 71— > BURIE

&

Methods: in-beam PET

A feasibility study with rats Experimental Port in HIMAC @ QST

yr——}
DOI-PET System - ’ ]

(" Tumour Model
(C6 glioma cells)

Irradiation
12C beam
~BGy

" Vizable tumor model
(Rat A,Band C)

1x10° cells - 2. e .= e 2 R

. 3

Hypoxic tumor model
(RatD,EandF)

l l » 1x107 ealis

nami scan
Frame:15sec
Total :30 min

(s EANM &)
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Comparison of washout rate in PET and in DCE-MRI

Image (summed) Time course curve Single Tissue Compartment Model
ReA C rracks
Hypoxic tumors 5
o - ; et |
&‘ ; ‘g':;’f:fi e, 't'.' o Target regen,
E e a4 T ey 47 ‘\‘
§ TE- y _\ e
c > Viable tumors : s
200 A0 630 020 1000 1200 W0 Wa0 M0
Time [<]
Hypoxic tumors 7370 et regon
- |, e J%]
= Z "m__\. e et ‘,---\' -
2 % e, _ Seka st
2 _'_—2 -s.._,\-“. \"'-._-, Plasra
w s e 4 c e © og
g [} Viable tumors |
-

) «

| —p— y

! Tonwe C E

| f

1 | X )

s X (B e O 130 1200 0 N Iv > 1
- 2 o'

[& 1+ ~ PET 2 DCE-MRI s 45 R EL# A AT R

(8% H EANM &)

A [ B B SR G OCER Y Frida Westerberg 142353 » FIJF] Terbium-161 (Tb-161)
HEITIERSI G PRGE R, - BLE-177 (Lu-177) AMHEE > F=0IR8 - IREA v AETE
JtFiEse e - (HEEEHY Auger electron BB > [REGEIE AR S15E (46.3 keV vs
13.8 keV/decay) - AHFZEF|FEEE (Cylinder ~ Jaszczak 5z MEMA B EAL) #E/TiS5ss
AGAIA Tb-161-DTPA {F RyidisZ VSR » i ELEGP ~ LEHR kK MEGP &/ S4B H
75 0 mef& A OSEM JEEAMEI TR EEAH - 455-81Ur » SPECT HEE I FIH Th-161 7

TR R VAER - (EA LEHR EE SR USSR E A -

(+7) M2M LI ERE PRI RS
RE HAR G AR Bz 5 H#HY Zhuoging Chen I - HFE = (Doxorubicin,
DOX)ZE15 35V LAILE (cardiomyopathy) » ZEEULHLEYNESE (endoplasmic reticulum,
ER) BEJ) > SCHREILHIL LAY -1 AZf8 (sigma-1 receptor, c1R) #EHUSAL - AL At
FHEIPRIKRAE (transverse aortic constriction, TAC) FU/NEMAZ - b T &0 L HILZESESN

& HE oIR HYEREU) - EigsesTE -+ > FH Tc-99m-MIBI (SPECT/CT) #i
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ZLHIIHEE  1E45 T DOX 7 & & H IhEE T A4S 58 F1 ] 1-125-015V (gamma counter)
BiZZ oIR R » A[EFELE T DOX 5 RGN - Afmédhsm © bR 17 7 B%] DOX &
HLHIEMES » ol R BRI ATREF N LHLIIEE TR

Method

Pz .\ ?_‘, 2 mg/kg perwk

- [ a Low dose
~—t k! ry‘ ( )

Intraperitonesl injection 3 wk 5 wk 7 wk 8 wk

DO
*#
0 wk

Gated SPECT '7""

4

Gated "™ o MM ‘P\'.(.l C1 acquizition

VECTen /CTr Miabs
0O8Y ejeton Ju:mlql after DX

= & &=

Fes m“rl:f ol (O15v) |CISY & MIBL) {15V & M) (OI5V & hsl) ,“g
B+~ B R NERE N ol R RIAEERRE
(% 5 EANM &3 He)

&&%

P& R TEE WK B EZERIHY Jung Woo Byun #id o [EUHER 1
(Angiotensin 11, Ang 11) 5340 I EREHPIIE S - A F] Ga-68-FAP146 22 55 B it
{EAVE SR - HAESS B MR SR KR 1.2 (A - SRS LB o E] 524
8T e B AT ge E 2 R ~ Lo ~ B2~ FEIIERFS - BiEatis Ang I
SN BE RO 4G T Ang 1 HITRTETIRHYSE 1, 2, 3 J 4 B HETT PET/MRI 50447
THARIFE - A8 i1 = &SRB Ga-68-FAPI46 R REAE & MBS ABIYIHY L KB A -
THEBREANEEE S (FAP RIE) - WiE7i+00 R EAER & S MR —ER%
Ga-68-FAPI46 g ATl - HE| 4 BERE N - AT HEAIT OB A B e A (LAY 5
ST -
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[68Ga]Ga-FAPI46 PET: High dose and ARB treatment

Heart Kidnay

Sham 1 wk . _High dose Sham 1 wk 2 _High dose

“

a "M ars

ante
" E T

SN

imagig Isflam matzry Procesien in Cardovaacular Doesses g SEQUL NATIONAL UNIVERSITY
Wardyy, Septerber 11, 2003 NUH HOSPITAL

PET/MRI

PET

PET/MRI

& 7= ~ Ga-68-FAPI46 ] f AL i A A @Y. O S B A

(i H EANM &)

[(8Ga]Ga-FAPI46 PET: Target to background ratio (TBR)

£ Sham {14 wk)

- HT (1 wk)

3 HT (1 wkj+*Blocking
6 = HTARB (1 wk)
. HT (2 wk)

mE HT+ARS (2 wk)

B HT (4 wk)
4 mm HT+ARB (4 wk)

Target-to-Background Ratio (TBR)

Heart Kidney

*P<0.08, *UF<0.008, ** TP < 0.001 versus Sham; "F < 0.08, *# < 0.008, "F < 0.005 versus HY

y:u\a aging Illamimatary Peocesies i Cardowncoby Dbeases N Ho SEOUL NATIONAL URIVERSITY
b Marduy, Septerrbar 11, 2003 S U HOSPITAL

[ 710U~ Eh e AR Ga-68-FAPI46 fRiE i
(g H EANM &)

ARE PP R SRS — B IE X B R Ping Wu > #z & Ga-68-Pentixafor i HIj7%

M OAUEZE (AMI) BYISZIEIRAYET) - BN 7288 4 (Chemokine receptor 4,

57



CXCR4) gRIAEZMELHEZE (AMI) (&35 > Ga-68-Pentixafor 4 2 Hlj s 2 m] i F >
PLEERAVIERS -« AW B RV LMY EARE ZE I - RIS YA RRA
JHBIZZTRIRIERE - S5 RAE 771 > A PUEE] AMI #84:1% 2 KR Ga-68-Pentixafor
VTR 7 RABFIRE F—2F » GAT 46 RARELH NI 5 ZA11 FHH **Ga-Pentixafor #EHL -
RERV LIRS N -

Evolution of 68Ga-Pentixafor

in infarcted myocardium

The TBR_Mi of e
Mg AMiM of “Ga Pentixafor peaked before D 2

" BIHHI’IDNINV d”’p[‘h‘;d to half o ¥ ] it
then sustained 3 h Day 7, ang

slightly reduced level to Day 46 2 @
o[ }

. e e e e
- —— -

Day2 Day7 Day28

Typical Figures of an AMI PIg

& 7117 - Ga-68-Pentixafor &M 0 Al ZEFE FRE =052
(fEskH EANM 5 fE#H)

AE LA ERY Xin Zhang - #2 Tc-99m-AFN ££ L UEZE (R (F Ry vl (4
HELAY4RS (Nanobody) REER - LAY EE B ERELFL S SR IH ~ (1800 ~ Jami] > fE(2
R s AR 2E ~ JEIRIP R B E ¥ 4L HRATART 231 FAP HUREE s Al
(FAPI) - RbFe(E HHVEEG 2/ NURTTFIE R - BASH OGN » i ~
RS DR ~ SIS Eh SRR SEANE TN BB ST Teo9m Rl 22 0 HIFEZE(R FAP
HYFIR -

OHUEZE 7 RIGBIE 0.4~4 /NG 4E R > IR FESS Te-99m-AFN %57/ 1
/NEFERE AL E A AR OHUEZER 3,7,14,28 KAHETT Te-99m-AFN i3 -
HEEISE 7 RARSHEEEER - e Te-99m-MIBI AHEE - w] B 2O UEZERY E IS
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BW)E - REsSs - ¥l FAPI Z29f/HEL » Tc-99m-AFN A AR HEE H A ZE- R
FE[& I (infarct-to-noninfarct) # = AVERELEE -

Preparation of **™Tc-AFN

Sortase A

1 1
1 I
1 I
| ey (arwaser e —

— 1
I |
I

25

(B 77 ~ M Te-AFN TR U HUEZE R 1F 2y mT (DRI ARE (LR SRS R 45 18

(i H EANM &)

In Vivo SPECT/CT Imaging

28 day

S

(R

e MIBI o  x vivo SPECT /CT

7 Accumulation of **Tc-AFN was observed at the infarcted myocardium with a peak on day 7.
» Ex vivo SPECT/CT conformed the accumulation within the infarcted myocardial region, o ~
» "= Te-MIBI image showed an obvious metabolic defection in the areas of infarcted myocardium. g&?i

B LAt~ RS ¥TTe-AFN % SPECT/CT SRR 7 RAE S BRI
(fiEgk H EANM & REH)

(+7%) Booth : £EILEEHIK A FRRES

36" EANM [ rs (i » AR 2= - AN EE(/ Exhibition booth & » H



g = 151 52« M IRIGES A & BENE% A Satellite Symposium (3 12 353) -
KRR S B HATH YIFEE » BiEh booth S8 DI AR AL B SE I /N B S5 I L
o B FREEHTER/ DB TR RS - B EY) - I RIERS - I TE
1. FEbSE R/ NEY Y IE TSR AR R B L © AT BRI Mediso gk (i A1 77655 -
Mediso & BRFE B R/ NENY) 70 TR G Bs e - BIABR TARZOERTSL - A 3T 2054
BAE - AERERE - B#lRE  Bno o Eas ety B A =S
BT -
AP ERED 99 AL & A BIETE - ARSI THE U Mediso Bt TEiEimi
% (NanoSPECT/CT) ~ IEFErjeimitifk (NanoPET/CT) % - [EFAFTEEYIGHZE A
A BN KSR T EEY R A IS P AT - ATAE A Y Mediso FEEsNEEE - E58
BT PR — AV B T iR 8 (NanoScan SPECTICT) - K fir/N&h#)
PET/CT F MRIHE(HERHZAE - TN KB RHE RV E K fEE MRI
Ry - PETIMRIAES B NI TE S - CHUA PETICT plo Ryt s e -
A eI R ES - AT B B A E] - BRI M 48 &5
JEE] A=)\ S T EAS A B 7 Y B B 8k (=)(2) « 3% A FHEHHY NanoScan
PET/MRI 45 3T J 7T Wifs e - gef (i m it i nviEss ok - Bt AR Em
B B GHZEEIER /N BT —ZOET 3 &/ NEUEREIMIIR - BARTT(EY
FEFM: > B AL -
H AR EY N sss S - 5 MR SOLUTIONS A&y 3T MRI &
i > MR SOLUTIONS A& HIFARRHEY N » TRt/ VERALERA - 5% /A BT HEH
MRS*PET/MR HYZE i > I ISR 2 Al sk - 400 5(=)(3) = B2 Mediso 2+
EIHYE LD - ATt MRIGEZEERE (3T ~ 4.7T ~ 7.0T K 94T &) » WRFRKA[EE
% MRS Dt - HERHEAT—JUEST 3 &/ NEUEZEMIIR » JRESRDT (ERYIERIE -
H AN MRI GSSZEHY KR Bruker AF] - HZ2 BN Z(EE AN MRI
EEE  eIlBEARE - REEEHS § B B fRET PET/MRI ZE 5 [HE{ZC
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[ QP LTS BioSpec Maxwell MRI b RISk > 20FFER(=)(4) - Bdpi —5¢ALE - o]
feflt 3T ~ 7T ~ 94T % > [FRGHE 3 &/NRIEF VIR - & H AR HsOERED

PRIFE(EA

& F1/\ ~ SERIFTR S LB NS o TR G R Es KR Mediso 24 SO AEH Tamas
Hodosi &Fifi (£5—) REEERHE-REAFMEEEHE (52) RESEHE IR

& 7.+ J1 ~ Mediso 5] NanoScan PET/MRI 7T & Ly N

2. FEFIBCR R R AR YRR L © AP ESEYIRESE o (EIER-177 (Lu-177)
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RS HEISMED » I AR GHRO S EH SR T REEMZLEEY - a5
isotopia ~ SHINE - itm ~ Eckert & Ziegler /A ] - UGS HERHE RO $%(=)(5-6) >
[E{ir Z AT H ARV HL e R R 2R g A ] (RERAVRRE B Monrol 23S FT 8 & (1§ -177
(Lu-177) &R > SREHRLLERIIFR A - SMAREE DR - 2EARHSS -

RIL~ EEK Lu-177 SRR LR

Lu-177 $5ER isotopia SHINE Monral

{EEZAIH (Chemical form) | LuClzin 0.04M HCI | LuClzin 0.04N HCI | LuClsin 0.05M HCI

ELoE S (Specific activity) > 3000 Gbg/mg > 3000 Gbg/mg > 3000 Gbg/mg

% fdi 40 & (Radionuclidic

>99% (*5YDb<0.1%,

(Radiochemical purity)

urity) >99.9 % Y’Lu total impurities = =99.9%
purity 0.01%)
5 B o1t e
THEERAEE >99% as ’LuCls =99% =>99%

foe "B 70 MeV EJEAERETE | » AFTTHEIHHIENEL Ac-225 [Ffif 2 -
Ac-225 EA STk (BE & & 5.9351 MeV) » EEEHALy 10 K » AR EHTEE
HEF% Ac-225 BEY) (U1 Ac-225-PSMA) - 15 2 BRI SR M IE BT AR - T
B W Eckert & Ziegler RS HHREEE R - WIMTER(=)(T) -

Th-161 Ky ARG # - /M 48HVH BLE L 2 - i Beta il TR &5y 154 keV -
Ay 6.89 K - JREA v (BEETHIF 49 K 75 keV) » 1M1 H il AV Y -t 15
Th-161-PSMA : < &k #5 H  (EJANMMI 2019) - Tb-161-PSMA-617 #
Lu-177-PSMA-617 7/NEe s B HAR EI RS S M MERIAR 48 3 i 5 3 - AR BB 502
FEHEIE N - B MEEEMER Lu-177-PSMA-617 JE1FHI B EL - R
Tb-161-PSMA-617 I} » FEJREAHALAYE DA ERFHEE S - vRERhHSETEE
PUR Auger EEFHIERV#5S » SR HAREASERET) - g5+ 38 TERTHERA
ANFCARE - CRESHUSHERIER > DIFER(E)) -

X B LY 771 > Ga-68-PSMA-11 TE A S & 5 -F A 1HE ZHIER] » TIA isotopia
INE|HIEG PSMA-11 229758 (isoPROtrace-11 kit) MHRBHERL - 4Mff#:(=)(9) - E
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X1 Ga-68-PentixaFor u] F{E [ S& 1 mBEENAAE (Primary Aldosterionism) 5 [Z2HY ;1L
BREECE > HARFI AT E CXCRA #2285 AV (Adenoma) & > et s
Bl il 2275 - BRFUSERIIE PR T =UHEE - BIRRAREN S 2@z - Ela Eckert
& Ziegler 2 FIHUSHEAZEVTE R > 200 8R(=)(10)

B A2 FREYNT COMO AEIHEITEM  FliFHE) APl 22155 K 85 -
B cGMP grade #Y L > 41 ROTOP A& » MHEIARAS /M & RT3 (=)(11) - 3%
NEIVARERT 2 E A 1-123-1oflupane (R IHSARCIERY2HET) ~ Tetrofosmin (H
FOLALEEER?) ~ MAG3 ~ NanoHSA S22 -
. PRI EIE N 23 SR T RS R B ¢ ARSI RIR R R R 5 R i
IBA {3755 IBA F2 (L1 18 MeV £ 70 MeV FR U 121 4= FEHY PET (A4
F-18-FDG %) f SPECT (47 : TI-201 %) Afghnztes - M nfieftits - Shle -
[EEGHE S AL > HATEERE &R 300 & LA_EAY PET fnzfies & 35 & LAk SPECT
MRS ¢ BINIE 25 8 K R 25 BERERG (8 3% A mIRI I S - 2= KRBT ~ #ot
B~ WS BEAEE o RS REHEE AR - FARZAFTMEG SR8
NG RTIER B RAR BT R e -

Foe T 70 MeV fElesatE | - SEETE R en = R R - AR
St H AR FAVHSIR TR R - HWM (24 © WALISCHMILLER) AF] > 54
70 ZERERR R T W= s B R L A RS > A EBAEDT TR - 1458
FF~ R SRR B A RV AL - ASTE S FENER =R > E27% 30
MeV ezt as TIE A SRV &SR - 5B PRI R TS > ARSEE
[FIFR S N B RIS HHRR EE Sn 5% - Al 8R(=)(12) > WHUSHEIRRE 720 RATNK2
FAHRHE R o MR AR AR E RAR B PR AR A R TR EE S 2 -

=1
<

au

A

63



-~ ) == -”' .I' |
£ N pobatc Nuclear ~
“€LBOT Nudear Medicin

B hwg Myl

B+~ BHEIFTR S LE HWM A ESEE & IT &5 A Jan Hedtstuck (72) KEdn

4CH Mercel Karg (5 ) TR & H KSR

4. FraLsn = RS - AN EETER K > FESRERTEAL FAF]H COMECER
K TEMA A EISEE RS 8 o A BHIT Al AR ST - 58 K0 B 8t = i v B 9%
COMECER ~ TEMA F; VON GAHLEN A\ &% » 196 £ &5 - SR RIRZEHERS
&3 BURTEBE O S AR S = /R OK
4-1 VON GAHLEN /AE] : VON GAHLEN A E]pE IR 1973 4F - 2@ Y= ~ FRl

R gy RS - WERHHRE RO RS - %A IS E E B R Y A R AHE
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& COMECER

&7 +1U ~ 2Bk COMECER A E]73 A F] 73Rt
(fEg%k H COMECER /X =4dikh)
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B« SEIFTEE Fabio Salvini %26 (f2) 4k » 7 COMECER /1]

KPIEEH
2. 35 TTEMA | SEIRE

ARLEHRATE TEMA A TS5 > EREAILL email 82 TEMA A F858 T
fE26i Matteo Melandri SE/E5#S% » P - AIISHPIN(D) © A BRAARIEL S
36" EANM 3557 E @il - ML ACHERERI T /72t ¢ IE9 - R SR
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SINRE BHZ > BEHHE R O F 14 H) FRRTRE SR S aE A
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TEMA At FURoRA S A —  FRILI 1985 42 (B iEss
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EfF - R AR A G AT ST S P TR S S S, - A T
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|
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B ROERESE) g A EIEk R - IR H S = RS = N R YR SR RA R - AR
Sl RHERE T+ = > Gt E VRGBT T IR L R R AT
Wi E Ac-225 SHRBIRR - fEs R o B T B 25 BARR &R BT - ERIFT &
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ZAFIR FZ A2 PRS2 AT (National Institute for Nuclear Physics, INFN) A
1951 4 8 H 8 HH&EHAE ML A - #EARENURERE AL - B1EEH
FI#EfE 20 a0 30 AREERE EoRSe LRI AT - 1950 1% 5 INFN
FEFRAT - RRE R TS T 58— B E AR —EEP s - 2 IE—
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BAL > B s DR B st al sk VISST R > sk S B IR th g T ]
AR E Bl R ITREA R s DA Bk - WlEl/\ = - 55 mifEAE
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EP-0029

Evaluation of a Long-circulating PSMA-targeting
Peptide in a Xenograft Model of Bone Metastatic
Prostate Cancer.

W. Lo, Y. Huang, M. Chen, A. Lu, S. Wang, L. Chen, S. Farn;
Institute of Nuclear Enerqy Research, Taoyuan, TAIWAN.

EP-0036

In vivo evaluation of luteinizing hormone-releasing
hormone antagonists in triple negative breast
tumor-bearing model by using SPECT/CT imaging
M. Weng, 5. Farn;

Institute of Nuclear Energy Research, Taoyuan City, TAINVAN.

il
EP-0055 \%‘A
Development ofINER-PP-F11N as the Radionuclide N
Theragnostics Agent against Cholecystokinin B
Receptor-overexpressed Tumors FI N AL

M. Chang, C. CHEN, P.CHIANG, C. PENG;

Institute of Nuclear Energy Research, Taipei, TAIWAN. p RO G R A M M E

Annual Congress of the European Association of Nuclear Medicine

EP-0858
Method development for the analysis of VI E N NA %‘79132023
14C-acetaminophen by HPLC-MS

P.Chang, S. Farn;

Institute of Nuclear Energy Research, Tao-Yuan, TAIWAN.

OP-180

Differential Diagnosis of Lewy Body Dementia
andAlzheimer’s Disease in ECD SPECT Images Using
2D and 3D CNN Methods

Y.Ni', Z Lin', S. Tsen', M. Pai?, P. Chit?, G. Hung®, K. Lir?, 1.
Hsiao®, C. Chang’, Y. Chang®;

"Health Physics Division, Institute of Nuclear Energy
Research, Atomic Energy Council, Taoyuan, TAIWAN,
Alzheimer’s Disease Research Center, National Cheng
Kung University Hospital, Taiwan, TAIWAN, *Department of
Neurology, Show Chwan Memorial Hospital Changhua,
TAIWAN, “‘Department of Nuclear Medicine, Chang Bing
Show Chwan Memorial Hospital, Changhua, TAIWAN,
*Department of Nuclear Medicine and Molecular
Imaging Center, Linkou Chang Gung Memorial Hospi-tal,
Taoyuan, TAIWAN, ¢ Department of Medical Imaging and
Radiological Sciences & Healthy Aging Center, Chang
Gung University, Taoyuan, TAIWAN, "Department of
Neurology, Kaohsiung Chang Gung Memorial Hospital,
Kaohsiung, TAIWAN, éDepartment of Neurology,

Institute of translational research in biomedicine,
Kaohsiung Chang Gung Memorial Hospital, Chang Gung
University College of Medicine, Kaohsiung, TAIWAN.
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PROGRAMME OVERVIEW

SATURDAY, SEPTEMBER 9, 2023

Location/ Hall &
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Delegates' Assembly
[14:00-16:00)
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Committee Meetings
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PROGRAMME OVERVIEW
SUNDAY, SEPTEMBER 10, 2023

0a00-
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0a30-
0900
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1000
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1600
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1630
1700
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1730

1730~
1800

1800~

1830

Hall A Hall I - Arena HallE1 HallEZ HallB Hall C Hall F1 Hall F2 Hall G2 HallG1
Tira
Pk ° 22 0 0 25 2 a7 i w pil} Members*ssembly | oo
ME 1 ITrack LIPS MM Track Cutting clinical oncology Track Featured Session TROP Session e-Poster Presentations Technologists  Track 0800-11:00) 0830
Irflarnmation &lmfection | Cardiovascular Comeittee Interactive Session TROP Sesslen sclence Track TROP Session Meuraimaging Comemittee Paediatrics Committes Session 1
Committes Debate: Oricalogy & Th tical TROP Session Wmﬁu Oncalagy & Theranastics
Infiection and Myocardial Perfusion mimittee Seiences +Translatizeal Physics Committee: itees Methods In Pasdiatric PET/CT Committze 0830-
inflammation - New lide | Melzcular hw&naﬂmw quality comtrol, Prestate Cancer Staging | Neurcimaging: spatlight BPET/MR Meurcendocrine Tumours 0900
Guidelines Trial Therapy LTI nee, on Brain Connecthrity and Gynascological
At the Nucleus: ncles
Radionuclide Production 0940
0930
09:30-
LI . m m EL 25 E] w m m n Ut
CME2 Spedlal Track LIPS MM Track gy Track TROP Sesslon Joint Sympasium 1 e-Poster Presentations Technaloglsts Track
Trarelational Malscuar Thyroid Committes Interactive Session TROP Sesslon Schence Track Featured Sesslon Meuraimaging Cammittee Cardiovascular + Sesslon 2 CTE2 10400
Imagirg & Therapy + challenge the Expert Radiation Protection + iophamacsutical Featured Sesslon Wm Tau and More Inflamimation & Infectian Paedi Carmnmil Technologists Committee 1030
ogy & Diagnostics | Physics Committee / EFOMP | Sciences +Translational Physics Committes i In Neursdegen erative Committez / Head ol
Themnastis + Disease Careers In Melecular naging & Thempy di Disease Disorders EACM Mediaine & Adults General | Imaging - Updates and
Fadiopharmaceutial Protection Cammitiee PET In'Valwular Diseases — Nudlear Medicine 1030-
Sciences Commithes: Validating Allind 1100
FFAP - Moving Towards InVitro and in Vive
11400~
1130
30—
1240
1200-
1230
1230
13400
13400-
1330
1330
satellite um
[EAMM Lunch B reak 1440
Satellite 5 rHeal e IME
Lunch Break ™ |="m| Satellite Symposium Springe Satellite Sympesium Sesslen
TELK an educational grant Phizer Presentation Skiltar | Y
from Lilly} Medical Professionals L
T430-
1500
1IN ° s E] Ed S5 i LA 1. E-h il Eill 1500
CME3 Spedlal Track LIPS MM Track Cutting clinlcal 0 Track TROP Sesslon Joint Symposium 2 e-Poster Presentations Technelegists Track The mnostics Track E
Gtz Commices | Gncslogys Tremncais Interactive Session TROP Session Sclence Track L Paesttrics Commitee (TSR R Session 3 Presentations 1 Featured Session. | 1220
Imaging mittes: Thyrcid Committes: Redispharmaceutical TROP Session Oncology &Therancstic=. | adults General Nudlear Committtee / EDRTC icn&lnfection | Technologists Committee | Oncology & Therancstics
In Cardlac challenge the Expert: Rational Use of PET/CT Sciences +Translational DCosimetry Commitbes Committes: Mediing Muclear Medicine Imaging Cammittee SPECT-CT In Diagnasis Committee/ EARL 1530~
o dorsis — IRisk in Elagrostic and with 18F-FDG in DTC | Melecular maging & Thempy | From Cells to Human via Gastroimtestinal of the Immune System Mare on Infection and a ©ld but Novel Techniques | 1600
Else? Therapeutic Nuclear Camenitiee ‘the Fish ‘Malignancies Inflammation Imaging
Medicine Radioligand Therapy -
New and Old Targets 1640-
1630
1630-
LN . sz ) o a5 & 67 ] o i n U
CME4 I Track LIPS M2M Track Em TROP Session e-Poster Presentations ‘hdnmm"nut Spedal Symposiam 1
Orcology & Theranstics: Dasimetry Committee: Irteractive Session TROP Sesslon science Track TROP: Cardiovascular Cammittee | Inflammation & Infectian Session 4 3 EANM /EARL 1740-
Committes challenge the Expert Orncalogy & Th tical TROP Session Dnmka:::hu-mﬁu Functicnal | Committes Thyroid Committee Technologists Cammittee Harmonisaticnand | 1730
update in Multiple Cosimetry Live mirittee Sciences +Translatioral Pysics Committes ithes Plague and TotalBody Infection and Accredit m
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'RO( E OVERVIEW
MONDAY SEPTEMBER 11,2023
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PROGRAMME OVERVIEW
WEDNESDAY, SEPTEMBER 13, 2023
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WORLD LEADING MEETING EANM'23
SEPTEMBER 9-13, 2023
PLENARY SESSIONS
1 sturday, September 9, 8:35-10:35 | Hall A
Highlights Lecture
forbell (i i ' ' ’
2 emt 2023| 11:30-1300 | Ha
ng Techniques - Jump Aboard or Watch and Wait
Fr M aly). Al Technology: Living up to Expectations?
Laetitia Imbe SPECT/CT CZT based Systems: Jump Aboard
) SPECT/CT CZT based Systems: Watch and Wait?
trakopou A Total Body PET: Opportunities and Challenges
Bern, Swit i): Total Body PET: Jump Aboard
K PET/MR: Is it still worth it?
May di h v 3. AU Innovation and Sustainability in Nuclear Medicine: the IAEA Perspective
3 Monda tember 023 0-13 a
Radiotheranostics: What's New?
Chairpersons: Cristina N ’ Ken Herrma many
athan Strosberg (Tampa, USA). PRRT in Neuroendocrine Tumours as a Paradigm for Progress in
Is: Where are we we be?
m Ibowur 2023: PSMA state of the art
Hesk NI Nether PSMA 2.0
ndreas Buck (WL ), Ger XCR4. Ready for Prime Time!
Kathar kerath ( ) Targeting the tumour microenvironment: next breakthrough?!
nl n A le Dark Horses of Theranostics

4 Tuesday, September 12, 2023 | 11:30- Hall A
Diagnostic Imaging: Proven Beyond Doubt?
(incl. Marie Curie Lecture)

Chaitpersons:Vale it fro Frag ta Sermany

y msterda nds) FDG PET imaging and lymphomas: » proven certainty?
artiho v 1211 PET imaging in every ancological guideline: what is

Marie Curie Lecture: Impact without a cure: prospective evidence for

diagnostic neuroimaging
ilo Neglia (Pisa, [y} Cardiac imaging: prospective studies and the EURECA reglstry
(Grencble, France): Cost effectiveness molecular imaging studies
n, Ger Real world data: an answer to all questions?

CONTINUING MEDICAL EDUCATION (CME) SESSIONS CONTINUING MEDICAL EDUCATION (CME) SESSIONS

Septemt

Inflammation & Inf

Infection and Inf

30 | Hall A 8

T 10, 2023 | 08:00-0¢

mittee

lammation - New Guidelines Assessing Response to Peptide Receptor Radionuclide Therapy in Patien
Neuroendocrine

v, September 10,2023 | 0 1:15 | Hall A
vanslational Molecular Imaging & Therapy + Oncology and Theranastics + Radiopharmaceutical Sciences C

FAP - Moving To

ember 3
+Physics Committee
Current Bone SPEC

mmittes 9

and Joi

ber 10,2023 |

mmittee
10
g ( idosis - What Else?

jomen's Empowerment Task Force

woad and Childheod tis so Special?

ics Committ

fothe

1

ma and Update on FDG

.1 11,2023 | 08:00-09:30 | Hall A

45-18:15 | Hall
apy + Oncology & Theranostics + Physics + Technologists Committee.
A Copernical Revolution

tics Committee 12
vironment Become Even e Important in Nuclear Medicine?

&T
w PET Scanners

5-11:15 | Hall A

9:30 | Hall A
4 Therapy + Oncology & Theranostics + Rad
d Theranostics in Breast Cancer

r Dosimetry-Guided Molecular Radiotherapy 3 Translation.

D ostic Imaging ar

)| Hall A
Thyroid + Desimetry Committee 14
New NM Guidelines of Benign Thyroid Disease

13,2023
Committes

ediatric Epilepsy

5| Hall A
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TECHNOLOGISTS’
TRACK

The Technologists Committee places a massive effort into delivering the most
up-to-date and highest-quality educational initiatives. All sessions of this track
are aimed specifically at the technologist audience.

Tuesday, Septernber 12, 2023 | 08:00-09:30 | Hall K
Technologists Committee

Extravasation Incidents Management

Tuesday, September 12, 2023 | 15:00-16:30 | Hall K
Technologists Committee

Molecular Thyroid Imaging - Qualitative and Quantitative Approaches

6
7
PLENARY SESSIONS
1 Saturday, Septemnber 9, 2023 | 18:35-19:35 | Hall A 8

Highlights Lecture

Tuesday, September 12, 2023 | 16:45-18:15 | Hall K
Technologists & Thyroid Committee

Gynaecological Studies

2 Sunday, September 10,2023 | 11:30-1300 | Hall A
New Imaging Techniques - Jump Aboard or Watch and Wait

IN ADDITION TO THE CTE SESSIONS THE
TECHNOLOGISTS' TRACK INCLUDES 3 MINI COURSES:

3 Monday, September 11,2023 | 11:30-13.00 | Hall A
Radiotheranostics: What's New? 1 Wednesday, Septernber 13, 2023 | 08:00-09:00 | Hall K
Technologists Committee
4 Tuesday, Septernber 12,2023 | 11:30-13:00 | Hall A Radiotherapy Planning Using PET/CT and PET/MR
i ic Imaging: Pr 7
Diagnostic Imaging: Proven Beyond Doubt 2 Wednesday, September 13, 2023 | 09:05-10:05 | Hall K
(incl. Marie Curie Lecture) Technologists Committee
CTE SESSIONS Alin the Technologists Practice
3 Wednesday, September 13, 2023 | 10:15-11:15 | Hall K
1 Sunday, September 10, 2023 | 08:00-09:30 | Hall K Technologists Committee
Technologists Committee / SNMMI Phantoms Management
Technelogists' Guide Launch - <
Gastro Intestinal Molecular Imaging Studies TECHNOLOGISTS' ORAL PRESENTATIONS
2 Sunday, September 10, 2023 | 09:45-1115 | Hall K 1 Sunday, September 10, 2023 | 15:00-16:30 | Hall K
Technologists Committee. Technologists Committee
Head and Neck Molecular Imaging - Updates and Perspectives SPECT-CT in Diagnosis and Therapy
3 Sunday, September 10, 2023 | 16:45-18:15 | Hall K 2 Monday, September 11, 2023 | 08:00-09:30 | Hall K
Technologists Committee Technologists Committee
Patient Care in Nuclear Medicine All about PET-CT!
4 Monday, September 11,2023 | 09:45-11:15 | Hall K 3 Tuesday, September 12, 2023 | 09:45-11:15 | Hall K
Technologists Committee Technologists Committee
Prostate Cancer Theranostics NM Technologists: Competencies and Training
5 Monday, September 11, 2023 | 16:45-18:15 | Hall K TECHNOLOGISTS’ e-POSTER PRESENTATIONS
Technologists & Thyroid Committee
Cardiac Inflammatory Disease 1 Monday, September 11, 2023 | 15:00-16:30 | Hall K
Technologists Committee
Technologists’e-Poster Presentations Sessicn
SPECIAL TRACK JOINT SYMPOSIA
1 Sunday, September 10, 2023 | 08:00-09:30 | Hall D (Arena) 1 Sunday, September 10, 2023 | 09:45-11:15 | Hall F2
Cardiovascular Committee Cardiovascular + Inflammation & Infection Committee + EACVI
Debate: Myocardial Perfusion Imaging after ISCHEMIA Trial PET in Valvular Diseases — All In!
2 Sunday, September 10, 2023 | 09:45-11:15 | Hall D (Arena) 2 Sunday, September 10, 2023 | 15:00-16:30 | Hall F2
Thyroid Committee Oncology & Theranostics Committtee / EORTC
Challenge the Expert: Integrated Diagnostics of Thyroid Disease Nuclear Medicine Imaging of the Immune System
3 Sunday, September 10, 2023 | 15:00-16:30 | Hall D (Arena) 3 Monday, September 11, 2023 | 15:00-16:30 | Hall F2
Oncology & Theranostics Committee Translational Molecular Imaging & Therapy + Oncology & Theranostics + Physics Commiittee / EAU
Challenge the Expert: Risk in Diagnostic and Therapeutic Nuclear Medicine Metastases Directed Prostate Cancer Surgery —Translational Challenges and
Possibilities
4 Sunday, September 10, 2023 | 16:45-18:15 | Hall D (Arena)
Dosimetry Committee 4 Tuesday, September 12, 2023 | 08:00-09:30 | Hall F2
Challenge the Expert: Dosimetry Live Dosimetry Committee + ESTRO
Dosimetry in Different Modalities — Where We Are and Where We Want to Be
5 Monday, September 11, 2023 | 08:00-02:30 | Hall D (Arena)
Neuroimaging Committee 5 Tuesday, September 12,2023 | 15:00-16:30 | Hall F2
Debate: What is the Best Tracer for Molecular Brain Tumour Imaging? Oncology & Theranostics Committee + ESMO
Prostate Cancer Theranostics: Were Do We Go?
6 Monday, September 11, 2023 | 09:45-11:15 | Hall D (Arena)
Translational Molecular Imaging & Therapy + Sciences + Oncology & ommittee 6 Wednesday, September 13,2023 | 08:00-09:30 | Hall F2
Round Table: Dialogue with the Treating Physician Neuroimaging Committee + EAN
Progress in Multimodal Imaging of Parkinson's Disease
7 Monday, September 11, 2023 | 15:00-16:30 | Hall D (Arena)
EANM Sanjiv Sam Gambhir Award - Compete and Win! SPECIAL SYMPOSIA
8 Monday, September 11, 2023 | 17:15-18:15 | Hall D (Arena) 1 Sunday, September 10, 2023 | 16:45-18:15 | Hall G1
Physics Committee EANM/EARL
Debate: Al in Nuclear Medicine: Fear or Embrace? Harmonisation and Accreditation Accelerate
9 Tuesday, September 12, 2023 | 08:00-09:30 | Hall D (Arena) Research and Clinical Translation
S v 2 Monday, September 11, 2023 | 08:00-09:30 | Hall F2
Round Table: Establishing and Running a Theranostics Centre in a Clinical Setting (e Bainmation Blaledtion Comptitias:s : .
10 Tuesday, September 12, 2023 | 09:45-11:15 | Hall D (Arena) Usefullness of PET in the Evaluation of Inflammatory Rheumatisms
Physics + Oncology & Theranostics Committee -
% < " 3 Tuesday, September 12, 2023 | 09:45-11:15 | Hall G1
Debate: Whole Body Parametric Imaging EANM/ENNDN
1 Tuesday, September 12,2023 | 15:00-16:30 | Hall D (Arena) You, the EANM and the EINMMI
Seuosyging oo inoe Tuesday, September 12, 2023 | 08:00-09:30 | Hall G1
Challenge the Expert: Amyloid or Tau PET - What First in Alzheimer Dementia 4 L':: a;c in‘:iﬂrr; r: et Pullmona-r ‘Errlbci;lis]m L T
Patients? Germany versus Italy 9 graphy y 9 9
Management
12 Tuesday, September 12, 2023 | 16:45-18:15 | Hall D (Arena)
Bone & Joint + Cardiovascular Committee EU POLICY SYMPOSIA
Debate: NaF PET in Cardiology and MSK: Pro or Cons?
1 Tuesday, September 12, 2023 | 15:00-16:30 | Hall G1
13 Wednesday, September 13, 2023 | 08:00-09:30 | Hall D (Arena) Policy &Regulatory Affairs Committee
Oncology & Theranostics Committee Supply & Shortages of Radiopharmaceuticals
Debate: Staging Lymphoma - Ann Arbour Outdated and Replaced by Metabolic = T
TamoUr Voliima? 2 Tuesday, September 12, 2023 | 16:45-18:15 | Hall G1

14 Wednesday, September 13,2023 | 09:45-11:15 | Hall D (Arena)

Policy & Regulatory Affairs Committee
Regulatory Challenges of Radiopharmaceuticals

EANM Women's Empowerement Initiative
Round Table: Women in Science - Special Focus on Nuclear Medicine
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LEARN & IMPROVE PROFESSIONAL SKILLS (LIPS) TRACK CLINICAL ONCOLOGY TRACK - TROP & FEATURED SESSIONS:

1 Sunday, September 10, 2023 | 08:00-09:30 | Hall E1 206  Sunday, September 10,2023 | 08:00 - 0930 Hall C
©ncology & Theranosties Committee Oncology & Theranostics Committee - TROP Session
Novelties in Radionuclide Therapy Prostate Cancer Staging

2 Sunday, September 10, 2023 | 09:45-11:15 | Hall E1 306  Sunday,September 10,2023 | 09:45 - 11:15 | Hall C
Radiation Protection + Physics Committee / EFOMP Oncology & Theranostics Committee - FEATURED Session
Careers in Radiation Protection Haematological Disease

3 Sunday, September 10,2023 | 15:00-16:30 | Hall E1 506  Sunday,September 10,2023 | 15:00 - 16:30 | Hall C
Thyroid Committee Oncology & Theranostics Committae - TROP Session
Rational Use of PET/CT with 18F-FDG in DTC Gastrointestinal Malignancies

4 Sunday, September 10, 2023 | 16:45-18:15 | Hall E1 606  Sunday, September 10,2023 | 16:45 - 18:15 | Hall C
©ncology & Theranostics Committee Oncology & Theranostics Committee - TROP Session
Residents for Residents Neuroendocrine Tumours Treatment

5 Monday, September 11, 2023 | 08:00-09:30 | Hall E1 706  Monday, September 11,2023 | 08:00 - 09:30 | Hall C
Cardiovascular Commiittee Oncology & Theranostics Commiittee - TROP Session
Challenges in MBF Quantification with PET and SPECT Neuroendocrine Tumours — Diagnosis

6 Monday, September 11, 2023 | 09:45-11:15 | Hall E1 806  Monday, September 11,2023 | 09:45 - 11:15 | Hall C

& Infection Committee Oncology & Theranostics Committee - FEATURED Session
Molecular Imaging to Solve the Problem of Long COVID FAP Imaging

7 Monday, September 11, 2023 | 15:00-16:30 | Hall E1 1006 Monday, September 11,2023 | 15:00 - 16:30 | Hall C
Inflammation & Infection Committee Oncology & Theranostics Committae - FEATURED Session
Tips and Tricks in the Study of Prosthesis Infection Melanoma

8 Monday, September 11, 2023 | 16:45-18:15 | Hall E1 1106 Monday, September 11,2023 | 16:45 - 18:15 | Hall C
Cardiovascular Committae Oncology & Theranostics Committae - TROP Session
Stiff to Sweet — Infiltration and Inflarmmation Prostate Cancer Biochemical Recurrence

9 Tuesday, September 12, 2023 | 08:00-09:30 | Hall E1 1206 Tuesday, September 12, 2023 | 08:00 - 09:30 | Hall C
Paediatrics Committee Oncology & Theranostics Committee - TROP Session
Paediatric Nephro-Urclogy - Beyond Hydro-Nephrosis Gynaecological Malignancies

10 Tuesday, September 12,2023 | 09:45-11:15 | Hall E1 1306 Tuesday, September 12,2023 [ 09:45 - 11:15 [Hall C
NeurcimagingCommittes. Oncology & Theranostics Committee - TROP Session
The Sunrise of Alpha-Synuclein inVivo Brain Imaging Lung

1 Tuesday, September 12, 2023 | 15:00-16:30 | Hall E1 1506 Tuesday, September 12, 2023 | 1500 - 16:30 | Hall C
Bone & Joint Committee Oncology & Theranostics Committee - TROP Session
Pitfalls and Common Bony Findings in PET-CT/MRI using Novel Tracers Prostate Cancer Treatment

12 Tuesday, September 12, 2023 | 16:45-18:15 | Hall E1 1606 Tuesday, September 12,2023 | 16:45 - 18:15 | Hall C
Neurgimaging + Inflammation & Infection Committes Oncology & Theranostics Commiittee - TROP Session
The Role of FDG PET in the Diagnosis of Auto-Immune Encephalitis Head and Neck Imaging

13 Wednesday, September 13, 2023 | 08:00-09:30 | Hall E1 1706 Wednesday, September 13, 2023 | 08:00 - 09:30 | Hall C
Case Reading - Dosimetry in SIRT Oncology & Theranastics Committee - TROP Session

Localised Treatments

14 Wednesday, September 13, 2023 | 09:45-11:15 | Hall £1

Beta Emitters for Radioguided Surgery - Challenges and Opportunities 1806 ‘Wednesday, September 13,2023 | 09:45 - 11:15 | Hall C
Oncology & Theranostics Committee - TROP Session
Radiomics

CUTTING EDGE SCIENCE TRACK - TROP & FEATURED SESSIONS M2M TRACK - TROP & FEATURED SESSIONS

205  Sunday, September 10, 2023 | 08:00 - 09:30 | Hall B 204  Sunday,September 10, 2023 | 08:00 - 09:30 | Hall E2
Physics Committee - TROP Session Radiopharmaceutical Sclences + Translational Molecular Imaging & Therapy Cammittee - TROP Session
Quality Control, Performance, Standardisation At the Nucleus: Radionuclide Production

305  Sunday September 10,2023 | 09:45 - 11:15 | Hall B 304  Sunday, September 10,2023 | 09:45 - 11:15 | Hall £2
Physics Committee - FEATURED Session Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee - TROP Session
Radiomics Validating Methodology: In Vitro and in Vive Models

505  Sunday, September 10, 2023 | 15:00 - 16:30 | Hall B 504  Sunday, September 10, 2023 | 15:00 - 16:30 | Hall E2
Dosimetry Committee - TROP Session Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Cammittee - TROP Session
From Cells to Human via the Fish Radioligand Therapy - New and Old Targets

605  Sunday, September 10,2023 | 16:45 - 18:15 | Hall B 604  Sunday, September 10, 2023 | 16:45 - 18:15 | Hall £2
Physics Committee — TROP Session Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee - TROP Session
Segmentation and Denoising Novel Imaging Targets in Oncology

705  Monday, September 11, 2023 | 0800 - 09:30 | Hall B 704  Monday, September 11,2023 | 08:00 - 09:30 | Hall E2
Physics Committee - FEATURED Session Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee - TROP Session
Imaging Guided Surgery Imaging Inflammatory Processes in Cardiovascular Disease

805 Monday, September 11, 2023 | 09:45 - 11:15 | Hall B 804 Monday, September 11, 2023 | 09:45 - 11:15 | Hall E2
Physics Committee — TROP Session Radiopharmaceutical Sciences + Translational Melecular Imaging & Therapy Committee - TROP Session
Image Reconstruction and Data Corrections TME and Therapy: Direct Targeting and Secondary Effects

1005 Monday, September 11,2023 [ 15:00 - 16:30 | Hall B 1004 Monday, September 11,2023 | 1500 - 16:30 | Hall £2
Dosimetry Committee - TROP Session Radiapharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee - TROP Session
7Lu/ A and '"'Tb RLT New Roads Towards FAP-Directed Theranostics

1105 Monday, September 11,2023 1645 - 18:15 | Hall B 1104 Monday, September 11,2023 | 16:45 - 18:15 | Hall E2
Radliation Protection Committee -~ TROP Session Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee Committee - TROP Session
Current Issues of Radiation Protection Efficient Radiolabelling: Key for Clinical Translation

1205 Tuesday, September 12, 2023 | 08:00 - 09:30 | Hall B 1204 Tuesday, September 12, 2023 | 08:00 - 0230 | Hall E2
Physics Committee - THOP Session Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee - TROP Session
Total Body PET Methods Imaging the Brain from all Angles

1305 Tuesday, September 12, 2023 | 0945 - 11:15 | Hall B 1304 Tuesday, September 12, 2023 | 09:45 - 11:15 | Hall E2
Physics Committee - THOP Session Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee - TROP Session
Quantitative SPECT/CT Imaging Emerging Theranostic Concepts

1505 Tuesday, September 12,2023 | 15:00 - 16:30 | Hall B 1504 Tuesday, September 12, 2023 | 15:00 - 16:30 | Hall E2
Physics Committee - TROP Session Radiopharmaceutical Sciences + Translational Malecular Imaging & Therapy Committee - TROP Session
Al Methods and Applications Imaging the Components of the TME

1605 Tuesday, September 12,2023 | 1645 — 18:15 | Hall B 1604 Tuesday September 12,2023 16:45 - 1815 | Hall E2
Physics Committee - TROP Session Radiopharmaceutical Sclences + Translational Molecular Imaging & Therapy Committee - TROP Session
Data Analysis Understanding and Improving RLT

1705 Wednesday, September 13, 2023 | 08:00 - 09:30 | Hall B 1704 ‘Wednesday, September 13,2023 | 08:00 - 09:30 | Hall E2
Physics Committee - FEATURED Session Dasimetry Committee - TROP Session
Dynamic Imaging Clinical Dosimetry Il - Tutti Frutti

1805 Wednesday, September 13, 2023 | 0945 - 11:15 | Hall B 1804 ‘Wednesday, September 13, 2023 | 09:45 - 11:15 | Hall E2
Dosimetry Committee - TROP Session Radiopharmaceutical Sclences + Translational Molecular Imaging & Therapy Cammittee - TROP Session
Clinical Dosimetry lll-Time & Co New Therapeutic Radiopharmaceuticals
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FURTHER ORAL PRESENTATIONS — TROP & FEATURED SESSIONS

207  Sunday, September 10, 2023 | 08:00 - 09:30 | Hall F1
Neuroimaging Committee - FEATURED Session
Methods in Neurclmaging: Spotlight on Brain Cennectivity

208  Sunday September 10, 2023 | 08:00 - 0230 | Hall F2
Paediatrics Committee - TROP Session

Paediatric PET/CT & PET/MR

307 Sunday, September 10, 2023 | 09:45 - 11:15 | Hall F1

Neursimaging Committee - TROP Session

Amyloid, Tau and More in Neurodegenerative Disorders

507  Sunday, September 10, 2023 | 15:00 - 16:30 | Hall F1
Paediatrics Committee - TROP Session

Adults General Nuclear Medicine

607 Sunday, September 10,2023 | 16:45 - 18:15 | Hall F1
Cardiovascular Commitiee- TROP Session

Functional Imaging, Plaque and Total-Body PET

608 Sunday, September 10, 2023 | 16:45 - 18:15 | Hall F2
Inflammation & Infection Committee - TROP Session
Infection and Inflammation Imaging: New Frontiers

707  Monday, September 11,2023 | 0800 - 09:30 | Hall F1
Paediatrics Committee - TROP Session

Neuroblastorna & Non-PET Paediatric Studies

807  Monday, September 11,2023 | 09:45 - 11:15 | Hall Fi
Cardiovascular Committee - TROP Session

Clinical Perfusion Imaging with PET

808 Monday, September 11,2023 | 09:45 - 11:15 | Hall F2
Thyroid Committee - FEATURED Session

lodine-131 Therapy and Beyond in Differentiated Thyroid Cancer

1007 Monday, September 11,2023 | 15:00 - 16:30 | Hall F1

Neuroimaging Committee - TROP Session

Imaging Neurotransmission in Moverment Disorders

1107 Monday, September 11,2023 | 16:45 - 1815 | Hall F1
Inflammation & Infection Committee - TROP Session
Vasculitis and Endocarditis: Current and New Evidence

E-POSTER PRESENTATIONS

209  Sunday, September 10,2023 | 08:00 - 09:30 | Hall G2
Oncology & Theranastics Committee
Neuroendocrine Tumours and Gynaecclogical Malignancies

309  Sunday, Septermnber 10, 2023 | 09:45 - 11:15 | Hall G2
Paediatrics Committee

Paediatric Nuclear Medicine & Adults General Nuclear Medicine

509  Sunday, Septemnber 10, 2023 | 15:00 - 16:30 | Hall G2

Inflammation & Infection Committee
Maore on Infecticn and Inflammation Imaging

609  Sunday, September 10,2023 | 16:45 - 18:15 | Hall G2
Thyroid Committee
Thyroid and Parathyroid Disease

709  Monday, September 11,2023 | 08:00 - 09:30 | Hall G2

Physics Committee

SPECT/CT, PET/CT, PET/MR Quantitating Imaging

809  Monday, September 11,2023 09:45 - 11:15 | Hall G2
Oncology & Theranastics Committee
Prostate Cancer

1009 Monday, September 11, 2023 | 15:00 - 16:30 | Hall G2
Cardiovascular Committee
Cardiovascular Imaging e-Posters

1109 Monday, September 11, 2023 | 16:45 - 1815 | Hall G2
Heurcimaging Committee

E-Poster Neurology: It's in the Brain!

1209 Tuesday, September 12, 2023 | 08:00 - 0230 | Hall G2
Physics Committee
Artificial Intelligence and Radiomics

1309 Tuesday, September 12,2023 | 09:45 — 11:15 | Hall G2

Oncology & Theranostics Committee

Haematological and Abdominal Malignancies / lecalised Treatments

1509 Tuesday, September 12,2023 | 15:00 - 16:30 | Hall G2
Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee
Novel Therapeutic Approaches

1609 Tuesday, September 12,2023 | 16:45 - 18:15 | Hall G2

Dasimetry Committee

Dosimetry Symphony

1709 Wednesday, September 13, 2023 | 08:00 - 09:30 | Hall G2
Oncology & Theranastics Committee

Head and Neck Tumours, Lung, Melanoma and Others

1809 Wednesday, September 13, 2023 | 09:45 - 11:15 | Hall G2
Radiopharmaceutical Sciences + Translational Molecular Imaging & Therapy Committee
New Imaging Agents
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FURTHER ORAL PRESENTATIONS - TROP & FEATURED SESSIONS

1108

Monday, September 11,2023 | 16:45 - 18:15 | Hall F2
Thyroid Committee - TROP Session
lodine-131 Therapy in Differentiated Thyroid Cancer: Present and Future Perspective

1207

Tuesday, September 12, 2023 | 08:00 - 09:30 | Hall F1
Neuroimaging Committee - FEATURED Session

Breadth of Tracers and Approaches in Neuro-Oncology

1307

Tuesday, September 12, 2023 | 09:45 - 11:15 | Hall F1
Cardiovascular Committee - TROP Session

Plaque, Fibrosis and Cardio-Oncology

1308

Tuesday, September 12,2023 | 09:45 - 11:15 | Hall F2

Thyroid Committee - TROP Session

'%F-FDG and Novel Tracers in the Diagnostic Management of Patients with Thyroid
Cancers

1507

Tuesday, September 12,2023 | 15:00 - 16:30 | Hall F1
Cardiovascular Committee - TROP Session
Perfusion

1607

Tuesday, September 12,2023 | 16:45 - 18:15 | Hall F1
Neuroimaging Committee - TROP Session

New PET Tracers for Brain Imaging

1608

Tuesday, September 12,2023 | 16:45 - 18:15 | Hall F2
Thyroid Committea - TROP Session

Nuclear Medicine Imaging in Thyroid and Parathyroid Disorders

1707

Wednesday, September 12,2023 | 08:00 - 09:30 | Hall F1
Cardiovascular Committee - TROP Session

Heart Failure, Sarcoidosis and Amyloidosis

1807

Wednesday, September 12, 2023 | 09:45 - 11:15 | Hall F1
Inflammation & Infection Committee - TROP Session

COVID-19: Isn't it cver yet?

1808

Wednesday, September 12, 2023 | 09:45 - 11:15 | Hall F2
Bone & Joint Committee - FEATURED Session

COVID-19: Isn't it over yet?

CASE REPORT SESSIONS

1

Monday, September 11,2023 | 15:00-16:30 | Hall G1
Learning from Single Cases in Theranostics

2

Monday, September 11, 2023 | 16:45-18:15 | Hall G1
Successful Molecular Targeting in Oncology

Wednesday, September 13, 2023 | 08:00-09:30 | Hall G1
Every Day a Discovery with FAP and Novel Targets

Wednesday, September 13, 2023 | 09:45-11:15 | Hall G1
FDG and Conventional Imaging: Still Surprising!
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PANCO1 CASE STUDY Dr Harpreet Wasan
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Abbreviations used in this case study

Adverse event
Computed tomography
ooy i e

Locally advanced pancreatic cancer
Longest diameter

;. Maximum standardised uptake value
Treatment-emergent adverse event
Tumour volume

Reference: 1. Tt

INTENDED USE/INDICATIONS FOR USE:

OncoSil

MEDICAL

95



PANCO CASE STUDY:
Stage 111 TANOMO 24cc Tumour

Eie et 25 cycles of gemcitabine + nab-paclitaxel administered to date:

* Relative dose intensity for first six cycles:
i 50% (gem: 74%; nab-paclitaxel: 26%)
- OncoSil” Implantation
. duringcycle3 '

. Chemotherapy at full dose “ Dose reductions or agent(s) stopped . Chemotherapy dose delay (=1week)

TREATMENT SCHEDULE

Chemotherapy
Delivered

Time (months) 0

No AEs in 6 weeks following
OncoSil” Implantation

After chemotherapy cycle 1: Adverse Events
* Anaemia and fatigue (Grade 3)

« Dehydration (Grade 2) Patient has experienced 41 AEs (5 x grade 3 AEs):

e 18 pre-OncoSil” (2 x grade 3) vs. 23 post Oncosil” (3 x grade 3)

* No AEs were possibly or probably related to OncoSil” device or implantation
procedure vs. 31 attributed to chemotherapy

* The post-implant TEAEs occurred at 6 months (high CRP levels), 21 months
(anaemia) and 24.6 months (anaemia) from implant, all of which were
possibly related to chemotherapy

* Hospitalisation required
* Delay of OncoSil” implantation




Chemotherapy
Delivered

Time (months)

Baseline
0%

-20%
-30%
-40%
-50%
-60%
70%
-80%
-90%
-100%

TUMOUR RESPONSE

CTImaging Response*
(% Reduction from Baseline)

oncosil.com

Dr Harpreet Wasan
Imperial College and NHS Foundation Trust, London, UK
on behalf of the PanCO Study investigators

. Chemotherapy at full dose “ Dose reductions or agent(s) stopped ‘ Chemotherapy dose delay (=1week)

Stable Disease (RECIST v1.1) at weeks 8 to 24* Partial Response (RECIST v1.1) from week 32 through to date (week 104+)*

8 10 12 14

16 18 20 22 24

Reduction in Tumour Longest Diameter

—

37% reduction in the FDG avidity of the primary
pancreatic tumour by SUVmax* [64 to 4.07] (yellow
arrow), indicating a favourable response to treatment

FDG-PET/CT
Imaging at
12 weeks

Notes
* CA19-9 response not applicable - patient had CA 19-9 <ULN at baseline
* Patient unsuitable for surgical resection due to age, co-morbidities etc

-44% LD reduction

s
-86% TV red

CTImaging
at 80 weeks

OncosSil

MEDICAL



TUMOUR RESPONSE

Bremsstrahlung

4 hours post OncoSil" 7 days post OncoSil”
implantation implantation

On post-implantation
Bremsstrahlung planar and
SPECT/CT images, the highest
activity is localised to the head
of the pancreas, anterior to the
biliary stent (yellow arrow).
There is contiguous activity in
the uncinate process medially.
There is much lower activity in
the proximal small bowel loops.

SPECT/CT Imaging

Posterior

Posterior

Posterior

Posterior
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Dr Harpreet Wasan
Imperial College and NHS Foundation Trust, London, UK
on behalf of the PanCO Study investigators

4 hours post OncoSil”
implantation

7 days post OncoSil”
implantation

4 hours post OncoSil”
implantation

7 days post OncoSil"
implantation




(2) Mediso 4\E] NanoScan PET/MRI & mZd$%

nanoScan® PET/MRI 3T and 7T

Full-scale, quantitative PET combined
with a robust, cryogen-free MRI

nanoScan
PET*MRI 7T

€, Mediso =
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Key features

PET systems

FULL SCALE IN-LINE PET

Highest resolution:

<07 i &Mediso @

Largest transaxial Field-of-View
12cm

Highest count rafe performance
850 kcps @ 60 MBq / 1.62 mCi
© Multiple animal imaging

nanoScan

® Imaging of short half-life isotopes

Optimized sensitivity and best
Minimal Detectable Activity
>8% /

Largest installation base
>150 systems

SIPM-BASED PET INSERT

Highest resolution:
<0.7 mm

Optimized Sensitivity
>10%

Removable RF coils: DESIGNED FOR DYNAMIC STUDIES
© Mouse WB

© Rat brain

Freely accessible animal during the scan

ol —_ o _
Fast setup time Minimized dead space for dynamic imaging
<2 min Start dynamic acquisitions from touch screen

i i R
Dual layer DOI crystal blocks g uignarmis FET ar BCE MR

for homogeneous resolution Animal monitoring up fo 3 animals
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DUAL PET CONFIGURATION

Full-scale PET-ring with large
field-of-view on the front

SiPM-based PET insert for
simultaneous PET/MRI studies

MRI systems

3T AND 7T FIELD STRENGTH

100% Cryogen-free magnet
© No liquid helium or nitrogen
© Closed loop - no need to top-up helium

Wide-range of
© RF Coils
© Sequences

Compact design:

© Small footprint

© Marginal fringe field
© 480 /970 kg (3T / 7T)

Powerful gradient
for DWI applications (up to 1050 mT/m)

Low-vibration, rear mounted
PulseTube Cryocooler for artefact free
DWI-EPI

SmartMagnet™
© Eco-friendly Idle Mode
© Active Quench Protection

High performance
4 in-line PET-ring

SiPM-based PET insert
for simultaneous
imaging
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quality and widest dynamic rang

The in-line PET subsystem features real dynamic scanning with the best count rate

performance and highest resolution on the market, designed for quantitative imaging
of mice, rats and even larger animals. When complemented with the PET insert the
system covers every possible application in molecular imaging.

Dynamic range

Cell tracking (*Zr) C-Choline

Mouse: 20-60 MBq
(0.54- 1.6 mCi)

17 days p.i.
30 KBq (0.8 pCi)

Cardiac gated (FDG)

3 15 MBq (0.4 mCi) for mouse

40 MBq (1.1 mCi) for rat

I Activity (MBg) ————————————————

0 10 20 30

UNCOMPROMISED APPLICATIONS WITH VERY

LOW LEVEL OF RADIOACTIVITY

© Thick LSO crystals for excellent sensitivity

© Small (3 ns) coincidence time window neccesary
for advanced corrections

© Advanced corrections (random, scatter, LSO back-
ground etc) ensuring quantification af low activity
levels

© Best minimal detectable activity on the market:
60 Bq (1.6 nCi)

© Inherently optimized for longitudinal e.g. long-term
cell tracking 0 and cardiac studies e
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Two rats (FDG)
Four mice (FDG)
4

& . A ~

®) & 4%
-

‘l. v® ' ’

o oge ey
'@

Static or dynamic Static or dynamic
10-60 MBq 20-80 MBq
(0.27- 1.6 mCi) (0.54-2.16 mCi)

50 60 70 80

PING WITH COUNT RATE:

MASTERING STUDIES WITH HIGH DOSE

©

©

Multichannel read-out electronics, ultra-fast data
processing and advanced dead-time correction
Exceptional count rate performance - peak noise
equivalent count rate (NECR) for mouse is 850 kcps
@ 60 MBq (1.6 mCi)

Fully quantitative up fo 60 MBq (1.6 mCi)

and beyond

Suitable for dynamic imaging up to 3 mice o

or 2rats e simultaneously

Optimal for imaging of isotopes with short half-life
(c, N, =0 etc) @



Resolving precise details with 700 pm spatial resolution

© Finest pixelated (112 mmx1.12 mm) lutetium oxyorthosilicate (LSO)

crystal needles provide precise signal localization preserving spatial

information in raw data

Tera-Tomo™ 3D PET iterative reconstruction with real-time

Monte Carlo based physical modelling unveiling the finiest

details on the image

Large ring diameter and statistical depth of interaction

compensation offer homogeneous image quality over the

entire field of view

Largest transaxial field of view

© Bore size and transaxial field of view enabling scanning of larger rats or multiple mice in both modalities

© Excellent homogeneity and image quality over the entire field of view

© Simultaneous multiple animal imaging (up to 3 mice or 2 rats) with individual physiological monitoring

PET insert offering simultaneous multiparametric imaging

Due to the high level of integration the nanoScan® PET insert offers uncompromised
image quality while giving access to a unique way of hybrid imaging by obtaining infor-
mation from functional, metabolic and physiological processes in a simultaneous manner.

©

Simultaneous PET/MRI imaging of total body
mouse or raf brain

Providing high resolution and homogeneous
image quality over the entire field of view as a
result of using dual layer Depth-Of-Interaction crystal
blocks of the finest LSO crystal needles
Removable, allowing access to the full-bore of the
MRI and also making benchtop measurements
possible

Available as an upgrade for existing PET/MRI 3T, 7T
and MRI 3T, 7T installations or as

a standalone system

PET insert with the removable RF Coil
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Easy

e

100% Cryogen-free magnet

The core of the nanoScan® MRI systems is the most robust 100% cryogen-free
superconducting magnet ever built for preclinical applications. It utilizes conduction
cooling and does not contain liquid helium or any other liquid cryogens in any amount.

© It's base is a NbTi solenoid with multiple corre-
sponding coils to maximize homogeneity and
shielding thus reaching state-of-the-art homogene-
ity of 0.1 ppm @ 50 mm DSV and negligible fringe
field outside the cryostat.

© Uniquely it features a back mounted cryocooler
to significantly reduce conducted vibrations and
to make maintenance easier.

© All electrically conductive cylindrical parts of the

magnet were designed fo minimize the residual

eddy current after strong gradient pulses, this way

achieving high quality DWIimages. Unique back mounted cryocooler significantly reducing vibrations

SmartMagnet™ - Self-monitoring and management system

The patented” SmartMagnet™ technology enables one-click selection between
different magnet modes.

WARM MAGNET COLD MAGNET IDLE MODE
© Long breaks © Fully operational © Ideal for planned short breaks
© Installation, daily usage © Reducing operating costs
relocation mode © Active quench. © Low electricity consumption
S;Ztec::)g dur:xng © Fast recovery time
i © Prolonging coldhead lifefime

self-supervision

Discharge Confrolled Superconc

8 Superconduciing Magnet Operating In Occ

ling Magnet and
nal ldling Mode
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PET/MRI Applications

High throughput studies with the large diameter in-line Combining the great soft-tissue contrast of MRI with
PET ring. Simultaneous measurement of three ftumor the molecular specificity of PET, the nanoScan® PET/MRI
bearing mice. The integrated multi-animal workflow systems are the perfect tool for the development

allows for automatic image segmentation resulting in of novel therapeutic and diagnostic strategies for glioma.

separate DICOM images with quantitative SUV values.

C56BL/6 mouse (28 g
MBI acouismon T2W FSE 2D, FOV 32mm x 3Zmm,
TH 1mm, acq. fime 5 min
Quadrature Tx/Rx volume coll for mouse brain

N dynamic

£rR 3.2 MBq (86 pCi18F-FDG

The nanoScan® PET/MRI systems combine the excellent
soft-tissue contrast of MRI with the molecular specificity
of PET, making them the ideal fools for advancing novel
therapeutics and diagnostics.

peL BALB/C mice
on GRE 3D Multi-FOV MR, acq. time: 18 min,
NEX 4, TR 10ms, TE 31ms, TH 0.8mm

T ACGUISITION 20min static
of colL 72mm Quadrature Tx/Rx volume coll
RADIOTRACER "F-FDG, 4.87 MBq (1316 pCi), 475 MBq (1283 uCn ANIMAL MODEL ~ Wistar rat

and 591 MBq (159.7 uCi A . e .
A suisition T2W FSE 2D, FOV: 32mm x 32mm, TH: Tmm, acq fime 10 min

for signal reception
N dynamic

F-FDG, 8 MBQ (216 CI)




Animal handling

MultiCell™ imaging chambers

Mouse M

Inner space: 134x26 mm
Outer dimension: 463x32 mm
Upto40g

Mouse L (Standard)

Inner space: 141x31 mm
Outer dimension: 466x40 mm
Upto80g

Also available in BSL3 version

Rat L (Standard)

Inner space: 249x60 mm
Outer dimension: 580x70 mm
Up to 600 g

Mouse Triple

Inner space: 144x26 mm
Outer dimension: 488x70 mm
Upto3x30g

Monitoring and gating

» ECG monitoring
and triggering

» Respiration monitoring
and triggering

» Temperature monitoring
and control module ®-

» Accesibble from touchscreen and workstation

Respiration and body temperature monitoring
even up to four animals

Anesthesia gas inhalation through the nose cone

Inhalation through tooth bar
Head positioning by ear bars

Temperature control
by integrated hot-air channels

Respiratory gating
by breath sensor

Rat Dual

Inner space: 240x60 mm
Outer dimension: 590x70 mm
Upto2x200g

Mouse BSL-3

Inner space: 141x31 mm =4
Outer dimension: 578x60 mm
Upto80g

™

PrepaCell

Supporting complete animal preparation
before the scan, setting of:

» Anaesthesia = B
» Heating

» Vital function monitoring

Eases workflow
and increases throughput

>4

S

The imaging chambers are fully compatible with all Mediso manufactured imaging systems
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Minimal installation requirements

The compact and light-weighted nanoScan® MRI systems can be installed and run
practically in any laboratory due to their low installation and mainfenance requirements.

As the systems are 100% cryogen-free and self-shielded there

is no need of any quench pipe or Faraday-cage. The 5-gauss line
for both 3T and 7T models are close to the system, so they can
be placed in really small laboratories, or other imaging systems
like PET/CT or SPECT/CT can be easily placed in the same room.
Moreover, in case of using the silent air-cooled cryo-compressor
there is no need for separate fechnical room.

Post-processing Acquisition
workstation workstation

Optional technical room |

MR Electronic

Cabinet

compressor

— 250 cm (8.2 ft)

..
0

(Air / Water)

Gradient
cail chiller

5 gauss line (7T)

‘= 150 cm 4.9 f) | 430 cm (141 fi)

© Light-weighted systems
with small footprint
480 kg / 970 kg (3T /7T
1050 / 2140 Ibs (3T / 7T)
250cmx 80 /100 cm
© Optional technical room - In case
of air-cooled cryo-compressor
no separate technical room is needed
© Post-processing workstation - can be
next to the acquisition workstation
or af the researcher’s room.
© SiPM PET insert - Optional upgrade
for both 3T and 7T MRI systems.

nanoScan® MRI 7T reference installation with every system component (magnet, work-
station, electronic cabinet, He-compressor, chiller) located in the same imaging room.
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Specifications | nanoScan® PET MRI 3T and 7T

IN-LINE PET

Bore size
16cm

Multiple animal imaging
up to 3 mice or 2 rats

Spatial resolution with
Tera-Tomo™ (3D OSEM)
0.7 mm

PET INSERT

Bore size
5.4cm

Axial FOV
10cm

3T/ 7T MRI

Magnet

Cryogen-free superconducting
Field strength

3T/ 77

Homogeneity
+0.1 ppm @ 50 mm DSV

Spatial Resolution with

FBP (NEMA)

1.25 mm

Transaxial FOV

12cm

Animal models

mouse, rat, marmoset, guinea pig

Animal models

Mouse whole-body, rat brain
Transaxial FOV

45cm

Bore size

17cm

Gradient coil inner diameter
101 mm

Gradient strength

Up to 1000 mT/m

Noise Equivalent Count Rate
for mouse (NEMA)

850 keps @ 60 MBq / 1.65 mCi
Axial FOV

10cm

Sensitivity

8%

Spatial resolution with
Tera-Tomo™ (3D OSEM)
0.7 mm

Cryocooler

Back-mounted PulseTube
Quench protection

Yes, with SmartMagnet™
Faraday cage needed?
No, the system is self-shielded

LSO crystal size
LSO (1.12x1.12x13 mm)

Noise Equivalent Count Rate
for rat (NEMA)
250 keps @ 60 MBq / 1.65 mCi

Sensitivity

10%

LSO crystal size

Dual-layer (1.12x1.12x10 mm)

Quench pipe needed?
No, the system is
100% cryogen-free

Rampable
Yes

300+ preclinical systems in

33 countries

nanoScan MultiScan
SPECT/CT/PET LFER150 PE

nanoScan nar
MRI 3T/7T PET/MRI3Tand 7T

nanoScan
SPECT/CT

nanoScan
PET/CT

é} Medis

Global offices

Headquarters
Budapest, Hungary

Mediso Medical Imaging Systems

info@mediso.com www.mediso.com

USA and Canada
Arlington, VA
sales@medisousa.com

Germany and Austria
Miinster
info@mediso.de

United Kingdom and Ireland
Farnborough
info@bartectechnologies.com

Belgium Poland
Auderghem todz
info.belgium@mediso.com biuro@mediso.pl

NS-PM3T7T_0823_EN

Mediso reserves the right to change data without notice © Mediso 2023.
nanoScan® and spinScan” are registered trademarks of Mediso. MultiScan®, MultiCell”, Tera-Tomo™, PrepaCell”, Nucline”, InterView", SmartMagnet” are trademarks of Mediso.
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MRS*SPECT-PET/MR

Preclinical SPECT-PET/MR scanner
Dry Magnet Technology

(01101000

10 00010100010

MRS*PET/MR 9.4T

MRS*SPECT-PET/MR 7.0T
MRS*SPECT-PET/MR 4.7T
MRS*SPECT-PET/MR 3.0T




MRS*SPECT-PET/MR

Preclinical SPECT-PET/MR scanner with dry magnet technology

MRS*PET/MR 9.4T - 7.0T - 4.7T - 3.0T
MRS*SPECT/MR 7.0T - 4.7T - 3.0T

MRS*PET INSERT

Pyt

ey
il
i
.| n.\L‘

MRS'PET-IN 140, MRS'PET-IN 80 & MRS*PET-IN 40

Tri-modality imaging system:
1-Simultaneous PET/MR+SPECT

>> Sequential >>

>> Sequential >>

Simultaneous or sequential
PET/MR imaging?

Mainly defined by the interest of the researchers for muiti-
parametric information for a study on the same subject and at the

Simultaneous PET/MR acquisition

MRS*PET & SPECT CLIP-ON
Sequential SPECT-PET/MR acquisition

™y
1« *MRS*PET-CO 80
& *MRS*SPECT-CO
a4
**MRS'PET-CO 140

MR SOLUTIONS has developed two PET scanners compatible with its cryogen-free
preclinical MR up to 9.4T, MRS*DRYMAG:

The MRS*PET INSERT is designed for simultaneous acquisition with the MR modality.
It permits multi-parametric information on the same animal for a particular study. For
instance, during a PET acquisition of 30 minutes, several MR scans (T2, T1, DWI,
etc.) can be performed, as an MR acquisition is usually shorter. All MR data acquired
during the PET scan could then be merged automatically with the PET data once
the acquisition is finished. Simultaneous PET/MR acquisition also has the advantage
of reducing the duration of anaesthesia and can provide essential information about
blood flow, as an example in cardiac and brain studies.

The MRS*SPECT CLIP-ON can be connected in line on the same axis as the
simultaneous PET/MR system for tri-modality imaging. The MRS*SPECT CLIP-ON
can be detached in 5 minutes from the MR and plugged into the MRS*CT for SPECT/
CT imaging.

The MRS*PET CLIP-ON and MRS*SPECT CLIP-ON are designed for sequential
acquisition with the MR and CT scanners. PET, SPECT and the MR modalities are
back to back, in-line on the same axis. The animal is automatically transferred from
one modality to the other with a Motorized bed. Sequential PET/MR and SPECT/MR
imaging cover most of the applications, but researchers with a main focus in oncology
will probably select the sequential imaging. The MR with its high soft tissue contrast

same time. will have a superior detection, assessment and characterisation of tumours over a CT.
MRS*PET INSERT MRS*PET & SPECT CLIP-ON
MR Solutions has developed three versions of the MRS*PET INSERT: . MRS*SPECT-CO for 17and 24 cm cm bore size MR for 600 g

rodents and marmosets for sequential SPECT/MR imaging.
MRS*PET-CO 80 for 17 cm bore size MR up to 15 cm axial FOV, for

PRECLINICAL SPECT-PET/MR

J MRS*PET-IN 140 for =42 cm bore size MR up to 15 cm axial FOV,
simultaneous PET/MR imaging on 3 kg animals ’

. MRS*PET-IN 80 for =31 cm bore size MR up to 15 cm axial FOV,
simultaneous PET/MR imaging for 600 g rodents
MRS*PET-IN 40 for 17 cm bore size MR up to 10 cm axial FOV,
simultaneous PET/MR imaging for wholebody mouse and rat head

PET insert can be removed in less than 5 minutes from the dry magnet
and be operated as a stand alone PET device using a benchtop holder.
Removing the MRS*PET INSERT allows to scan bigger animals, for
instance 3 kg animals for the biggest bore MRS*DRYMAG magnet.

PET in the MR =24 cm PET out of the MR > 24 cm

MRS*DRYMAG 24/31 cm bore + MRS*PET-IN 80 MRS’DRYMAG 24 / 31 cm bore
Rodents, marmosets

5 T
simultanous PET/MRI Up 1054 kg snier

whole body MRI
MRS'DRYMAG 42 cm bore + MRS'PET-IN 140 MRS*DRYMAG 42 cm bore

up to 3 kg animals Up to 10 kg animal
simultaneous PET/MRI . whole body MRI

PET inthe MR 17 cm PET out of the MR 17 cm

MRS'DRYMAG 17 cm bore + MRS"PET-IN 40 MRS*DRYMAG 17 cm bore

Mice whole body
? 4 and rat head

simultaneous PET/MRI

Mice, rats, marmosets
whole body MRI

2 /// MR SOLUTIONS

600 g rodents and marmosets for sequential PET/MR imaging.
MRS*PET-CO 140 for = 24 ¢cm bore size MR up to 15 cm axial FOV,
up to 3 Kg animals for sequential PET/MR imaging.

MRS*PET 220 for = 31 cm bore size MR up to 15 cm axial FOV, up
to 10 Kg animals for sequential PET/MR imaging.

The CLIP-ON is plugged on the front of the MR in the same axis for
sequential PET/MR & SPECT/MR imaging. This configuration allows to
keep the same bore size through the modalities. Moreover, the CLIP-ON
can easily be dissociated from the MR and plugged on the CT.

SPECT/PET/MR 17 cm PET/MR = 24 cm

MRS*DRYMAG 17 cm + MRS'PET-CO 80 MRS'DRYMAG 24 /31 cm + MRS"PET-CO 140

ol e el

MRS'DRYMAG 42 cm + MRS'PET 220
Up to 10 kg animal whole body PET/MRI and MRI

Up to 3 kg animal
whole body PET/MRI and MRI

Mice, rats, marmosets whole
body PET/MRI and MRI
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MRS*SPECT-PET/MR

The ultimate cryogen-free SPECT-PET/MR: no liquid helium, no nitrogen

The best PET & MR technologies combined in one system

MRS*DRYMAG
The Dry Magnet technology

The MRS*DRYMAG technology does not require liquid helium or liquid
nitrogen for the cooling, hence the term dry magnet.

The safest and true cryogen-free technology
In case of quench, as there is no helium gas or liquid helium in the magnet,
nothing will escape from the magnet. The pressure of the imaging room
will remain the same, avoiding the setup of specific emergency exit doors.

No major site preparation, no quench valve or pipes

required, no faraday cage required
MRS*SPECT-PET/MR does not need any specific room requirements
such as quench pipes, quench valve or a liquid helium reservoir. There are
no requirements for ceiling height beyond standard room construction.
MRS*DRYMAG SPECT-PET/MR can be installed aimost anywhere in
rooms as small as 8m? and on the highest floor of a building.
A MRS*SPECT-PET/MR 3T weights 370 kg and a 7T 520 kg.

Installation in BSL Labs
1,2, 8, 4:and SPF

Low maintenance cost for
robust superconducting
magnets

Upgradable magnet

All system are upgradable.

toa 7T PET/MR or a 7T SPECT-PET/
MR on site at any time.

: . —— 94T
Variable field technology
- 82T

Optionally the MRS*DRYMAG can be ramped down —— 7.0T
and ramped up to any field strengths upon users choice. 55T
For instance from 7.0T to 3T for clinical and preclinical — 47T
translational imaging studies , to 1T for contrast agent 4.0T
development, to 0.5T for ex-vivo studies. 30T
The system can move from one field to the other in — 18T
minutes. 01T

A large choice of coils for
SPECT-PET/MRI

e Transmit/receive birdcage coils
e Surface coils / Phased array coils
e Multinuclear coils:

“Na, 150, F, 7P, 1°C, He, "0, X
e Cryo-coils.

For instance a 3T MR can be upgraded

111

MRS*PET
The SiPM technology

The MRS*PET for small animal imaging uses the latest silicon
photomultiplier (SiPM) technology. The detector assembly (crystal/
SiPM) allows true DOI (depth of interaction) with two pixelated layers of
scintillator crystal with different matrices. This design enables the

MR SOLUTIONS PET module to reach under 0.8mm resolution.

True DOI, Depth of interaction
All the PET systems from MR SOLUTIONS are built up with true depth of
interaction hardware allowing a uniform high resolution across the entire
field of view. All systems have dual-layer LYSO matrix with 1/2 pixel offset
between the top and bottom layers.

4mm

LYSO Dual-layer LYSO

- matrix with 1/2 pixel
offset

6mm

LYSO

-~ SiPM Array

Continuous PET detectors
MRS*PET system is designed with continuous detectors all across its
axis. It doesn't have several “rings” attached together, therefore with the
continuous detector technology, there is no loss of detection as it is the
case on other systems.

MRS*SPECT
Stationary Imaging - MULTI-PINHOLE

The MRS*SPECT CLIP-ON series is designed for sequential imaging in
combination with MR SOLUTIONS CT, MR and PET/MR. The module
can acquire whole body mice and rats. The MRS*SPECT is based on
the multi-pinhole technology and it is stationary system without a gantry.
Various multi-pinhole collimator are available depending of the application
and the requirements for resolution and sensitivity.

This dramatically improves the workflow of the laboratory whilst reducing
the cost since only one MRS*SPECT CLIP-ON module is required for
SPECT/CT and SPECT/MR imaging.

With MRS*DRYMAG technology
MR Solutions users are not the hostages of the helium
shortage and its escalating price year after year.
MR Solutions preclinical MRI systems significantly
reduce environmental impact.

MR SOLUTIONS /// 3
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Simultaneous PET/MR and SPECT Imaging

Tri-modality imaging scanner
Preclinical PET/MR scanner with PET INSERT combined with MRS*SPECT-CLIP-ON

MRS*PET INSERT for 9.4T - 7.0T - 4.7T - 3.0T

Simultaneous PET/MRI for whole body mice and rats up to 3 kg
Tri-modality imaging with SPECT CLIP-ON: SPECT-PET/MR

The MRS*PET INSERT is designed for simultaneous imaging in combination with all MRS'DRYMAG, cryogen-free MRI
up to 9.4T. Three models are available: MRS*PET-IN 140 for 42 cm bore size magnets for 3 kg animals, MRS*PET-IN 80
for 24 / 31 cm bore size magnets for whole body rodents imaging and then MRS*PET-IN 40 for smaller bore magnets
for whole body mice and rat brain imaging. The axial field of view can go up to 15 cm with continuous PET detectors.

>> Sequential >>

Superconducting dry magnet MRS*PET INSERT

MRS*DRYMAG Electronic boards Q.4T - 7.0T - 4.7T - 3.0T
i MRS*PET INSERT 7 e
No liquid helium Detectors within —— Variable field from 0.1T to 9.4T
\ : 4
No nitrogen the MR field of view

_——— High strength gradient

MRS*PET-IN 140 #
3 kg animals

—————— (Colls

High precision

MRS*PET-IN 80 Motorized bed

| [ /@  whole body
. K rodents
\ MRS*PET-IN 40
Whole body

mice and
rat brain

MRS*PET INSERT
removable from the

MR in 5 minutes
Cardiac gating

Respiratory gating

Self-shielded
Compact and light

Small footprint GPU PET Reconstruction

MRS*PET INSERT

Stand alone PET acquisition :
The PET INSERT can be removed from the PET/MR to give access to the
full bore size of the MR. This allows to scan bigger animals up to 3 kg §\
using the MR only. The PET INSERT can be operated as a stand-alone

device using a dedicated benchtop holder built in with a Motorized bed. M RS*S P ECT_C LI P_ O N

Tri-modality MRS*SPECT-PET/MR
The MRS*SPECT CLIP-ON can be attached on the front of
the MRS*PET/MR allowing SPECT-PET/MR on the same animal

PRECLINICAL SPECT-PET/MR

4 /// MR SOLUTIONS
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PET/MR im

aging

from mice to 3 kg animals imaging

MRS*PET/MR

9.41

Dry magnet technology: Cryogen-free
S L e I S S T L M AN LAy |
Simultaneous and Sequential Imaging

Main Specifications

PET/MR imaging
from mice to 10 kg animal imaging

MRS*PET/MR

7.0T

Dry magnet technology: Cryogen-free

Simultaneous and Sequential Imaging

Main Specifications

Model reference MRS*PET/MR MRS*PET/MR Model reference MRS*PET/MR MRS*PET/MR MRS*PET/MR MRS*PET/MR
9417 9426 7017 7024 7031 7042
Bore size 17 cm 26 cm Bore size 17 cm 24 cm 31cm 42cm
Animal type with Whole body mice, rats & Whole body mice, rats, Animal type with Rodents, < 3kg animals < 5kg animals <10 kg animals
MRS*PET CLIP-ON marmosets, 600g marmosets, 3 kg animals MRS*PET CLIP-ON marmosets 600g
Animal type with Whole body mice & rat head Whole body mice & rats Animal type with Whole body Rodents & Rodents & < 3kg animals
MRS*PET INSERT MRS*PET INSERT mice & rat head Marmosets Marmosets
without Whole body mice, rats & Whole body rodents, without Rodents & < 3kg animals < 5kg animals < 10 kg animals
MRS*PET INSERT Marmosets marmosets, 3kg animals MRS*PET INSERT Marmosets
MRS’DRYMAG : MR component, dry magnet specifications RS*'DRYMA R component, d gnet spe atio
FOV 70 mm x 100 mm axially 160 mm DSV FOV (mm) 70 x 100 135 DSV 190 DSV 240 DSV
5 gauss line (m) 1.1 radially x 1.3 axially 1.7 mradially x 1.9 axially 5 gauss line (m) 0.85 x 1.6 axial. 1.1 x 1.3 axially 2.1 x 2.7 axially 3.0 x 3.5 axially
Magnet Technology / Dry Magnet technology MRS'DRYMAG Magnet Technology Dry Magnet technology MRS*DRYMAG
Cooling Cryogen free (no liquid helium and no nitrogen) / Cooling Cryogen free (no liquid helium and no nitrogen)
Variable fields Yes, for Powerscan version: up to 3 additional stengths Variable fields Yes, for Powerscan: up to 3 additional stengths
Integral RF shield Yes, self shielded Integral RF shield Yes, self shielded
Gradient strength 600 mT/m all directions 600 mT/m all directions Gradient strength 600 mT/m 560 mT/m 400 mT/m 136 mT/m
Gradient upgrade 1029 mT/m for Powerscan 800 mT/m for Powerscan Gradient upgrade 1029 mT/m 800 mT/m 800 mT/m 260 mT/m
Coils Volume, surface, phased array, multinuclear, Cryo-coils Coils Volume, surface, phased array, multinuclear, Cryo-coils
MRS'PET : PET specifications for CLIP-ON and INSERT MRS'PET : PET specifications for CLIP-ON and INSERT

PET-INSERT (IN) MRS* MRS* MRS* MRS* PET-INSERT (IN) PETIN | PERCO | PETIN | PE-CO | PET-IN | PERCO | PETIN [ PET-CO
PET-CLIP-ON (CO) PET-IN 40 PET-CO 80 PET-IN 80 PET-CO 140 PET-CLIP-ON (CO) 40 80 80 140 140 140 140 220
Clear bore size (mm) 60 112 112 151 Bore size (mm) 60 112 12 151 151 151 151 290
Transaxial. FOV (mm) 40 80 80 140 Transaxial FOV (mm) 40 80 80 140 140 140 140 220

50.4 (PET-CO 801, 1401), 102.48 (PET-CO 802, 1402) & 151.2 (PET-CO 803, 1408) Axial FOV (mm) 50.4 (PET-CO 801, 1401), 102.48 (PET-CO 802, 1402) & 151.2 (PET-CO 803, 1403) 202

Axial FOV (mm)

50.4 (PET-IN 401, 801), 102.48 (PET-IN 402, 802) & 151.2 (PET-IN 803)

50.4 (PET-IN 401, 801), 102.48 (PET-IN 402, 802, 1402) & 151.2 (PET-IN 803, 1403)

Extended aFOV

300 mm with Motorized bed

Extended aFOV

300 mm with Motorized bed and 600 mm for 42 cm magnet bore

Depth of Interaction

Yes- true DOI from hardware configuration

Depth of Interaction

Yes- true DOI from hardware configuration

Dimensions and weight with animal table

Dimensions and weight with animal table

Spatial Resolution with 0.7 <0.8 Spatial Resolution 0.7 0.7 0.7 <0.8 <0.8 <0.8 <0.8 <13
3D OSEM (mm) with 3D OSEM (mm)
Sensitivity up to 11% depending of the configuration Sensitivity up to 11% depending of the configuration

MRS*SPECT : SPECT specifications for CLIP-ON R P P pe ations fo P-O
SPECT-CLIP-ON WIP @9.4T WIP @ 9.4T SPECT-CLIP-ON MRS*SPECT/MR | MRS*SPECT/MR N/A N/A
Clear bore size (mm) 90 90 Bore size (mm)

PRECLINICAL SPECT-PET/MR

DRYMAG (mm) 1600 (h) x 2600()) 1525 (h) x 2545 (|) DRYMAG (mm) 1525 x 2545 1525 x 2545 1700 x 1700 x 1700 x 1700 x
x 1100(w) x 989 (w) x 989 x 989 1900 1900
Total Weight <750 kg <1450kg Total Weight <500 kg <600 kg <1350 kg <3500 kg

///_ MR SOLUTIO

113



Dry magnet technology: Cryogen-free

PET/MR imaging
om mice to 10 kg animals imaging

MRS*PET/MR

4./1 3.01

Dry magnet technology: Cryogen-free

Simultaneous and Sequential Imaging

PET/MR imaging
rom rodents to 10 kg animal imaging

MRS*PET/MR

Simultaneous and Sequential Imaging

MRS*DRYMAG : MR

component, dry magnet specifications

MRS'DRYMAG : MR

component, dry magnet specifications

Main Spe: ns Main Specifications

Model reference MRS*PET/MR MRS*PET/MR MRS*PET/MR MRS*PET/MR Model reference MRS*PET/MR MRS*PET/MR MRS*PET/MR MRS*PET/MR

4717 4724 4731 4742 3017 3024 3031 3042
Bore size 17 cm 24cm 31cm 42cm Bore size 17 cm 24cm 31cm 42 cm
Animal type with Rodents, < 3kg animals < 5kg animals < 10 kg animals Animal type with Rodents, < 3kg animals < 5kg animals < 10 kg animals
MRS*PET CLIP-ON | marmosets 600g MRS*PET CLIP-ON | marmosets 600g
Animal type with Whole body Rodents & Rodents & < 3kg animals Animal type with Whole body Rodents & Rodents & < 3kg animals
MRS*PET INSERT mice & rat head Marmosets Marmosets MRS*PET INSERT mice & rat head Marmosets Marmosets
without Rodents & < 3kg animals < 5kg animals <10 kg animals without Rodents & < 3kg animals < 5kg animals < 10 kg animals
MRS’PET INSERT Marmosets MRS*PET INSERT Marmosets

FOV (mm) 70 x 100 135 DSV 190 DSV 240 DSV FOV (mm) 70 x 100 135 DSV 190 DSV 240 DSV

5 gauss line (m) 0.75 x 1.5 axially 1.0 x 1.2 axially 1.9 x 2.5 axially 2.5 x 3.2 axially 5 gauss line (m) 0.65 x 0.8 axially 1 x 1.3 axially 1.7 x 2.2 axially 1.6 x 2.1 axially
Magnet Technology Dry Magnet technology MRS*DRYMAG Magnet Technology Dry Magnet technology MRS*DRYMAG

/ Cooling Cryogen free (no liquid helium and no nitrogen) / Cooling Cryogen free (no liquid helium and no nitrogen)

Variable fields Yes, for Powerscan: up to 3 additional stengths Variable fields Yes, for Powerscan: up to 3 additional stengths

Integral RF shield Yes, self shielded Integral RF shield Yes, self shielded

Gradient strength 600 mT/m 560 mT/m 400 mT/m 136 mT/m Gradient strength 600 mT/m 560 mT/m 400 mT/m 136 mT/m
Gradient upgrade 1029 mT/m 800 mT/m 800 mT/m 260 mT/m Gradient upgrade 1029 mT/m 800 mT/m 800 mT/m 260 mT/m

Coils Volume, surface, phased array, multinuclear, Cryo-coils Coils Volume, surface, phased array, multinuclear, Cryo-coils
PET-INSERT (IN) PET-IN | PEFCO | PETIN | PET-CO | PET-IN | PET-CO | PETIN | PET-CO PET-INSERT (IN) PET-IN | PET-CO | PEFIN | PET-CO | PETIN | PET-CO | PEFIN | PER-CO
PET-CLIP-ON (CO) 40 80 80 140 140 140 140 220 PET-CLIP-ON (CO) 40 80 80 140 140 140 140 220
Bore size (mm) 60 12 112 151 151 151 151 290 Bore size (mm) 60 112 112 151 151 151 151 290
Transaxial FOV (mm) 40 80 80 140 140 140 140 220 Transaxial FOV (mm) 40 80 80 140 140 140 140 220
O ) | e e o itreras g | 2 | OV | e e e o | 2%
Extended aFOV 300 mm with Motorized bed and 600 mm for 42 cm magnet bore Extended aFOV 300 mm with Motorized bed and 600 mm for 42 cm magnet bore

Depth of Interaction

Yes- true DOI from hardware configuration

Depth of Interaction

Yes- true DOI from hardware configuration

SPECT-CLIP-ON

MRS*SPECT/MR

MRS*SPECT/MR

MRS*SPECT : SPECT specifications for CLIP-ON

N/A

N/A

SPECT-CLIP-ON

MRS*SPECT/MR

MRS*SPECT/MR

Spatial Resolution 0.7 0.7 0.7 <0.8 <0.8 <0.8 <0.8 <1.3 Spatial Resolution 0.7 0.7 0.7 <0.8 <0.8 <0.8 <0.8 <13
with 3D OSEM (mm) with 3D OSEM (mm)
Sensitivity up to 11% depending of the configuration Sensitivity up to 11% depending of the configuration

MRS*SPECT : SPECT specifications for CLIP-ON

Bore size (mm)

90

Dimensions

90

and weight with animal table

Bore size (mm)

90

Dimensions

90

and weight with animal table

DRYMAG (mm) 1525 x 2545 1525 x 2545 1700 x 1700 x 1700 x 1700 x DRYMAG (mm) 1525 x 2545 1525 x 2545 1700 x 1700 x 1700 x 1700 x
x 989 x 989 1900 1900 x 989 x 989 1900 1900
Total Weight <500 kg <600 kg <1350 kg <3500 kg Total Weight <500 kg <600 kg <1350 kg <3500 kg
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’ Anaesthesia

Pathogen-free Imaging Cells
with physiological monitoring
for mice, rats, marmoset,
monkeys and rabbits.

The Imaging beds on
MR SOLUTIONS systems
are designed to provide
important support functions
to the animal during the
preparation stage and
throughout the imaging
process. The beds provide
anaesthetic gas to the animal
and thermo-regulation of the
animal during the scan.

Ensures reproducible imaging
conditions for longitudinal
studies and provides a
pathogen-free environment for
immunodeficient animals and
infectious disease studies.

ANIMAL IMAGING BEDS MRI COMPATIBLE dlgh trodghput scaiing
Imaging 3 mice simultaneously
Mice Rats Large animals 3 kg up to 12 kg
@#38mm  @70mm @115mm @150mm

A
b

-
o

Avancea MRI Sequences PET/SPECT/CT imaging
MRS*DRYMAG & MRS*SPECT-PET/MR Available with all MRS*CLIP-ON

MR SOLUTIONS products and services

For more information on other products please contact our team at information@mrsolutions.com

Molecular Imaging Magnetic Resonance Imaging Molecular & Magnetic Resonance Applications
Imaging

PET/SPECT/CT Cryogen-free MR / Dry Magnet PET/MR 9.4T Preclinical é
PET/CT Wet magnet refurbishment SPECT-PET/MR 7.0T Clinical E
SPECT/CT Magnet development SPECT-PET/MR 4.7T Food 5
CT Gradients SPECT-PET/MR 3.0T Quality control w
PET, SPECT Coils PET INSERT for MRI Oil industry 2
g
z
-
i
'3
o
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BioSpec Maxwell MRI

@ Intelligent Preclinical MRI
3 Tesla, 7 Tesla, and 9.4 Tesla

" . MRI
Innovation with Integrity '
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Make the Move to Intelligent MRI

Liquid cryogen-free MRIs take the first step towards cryogen independence, saving
both time and money by eliminating the financial expense of cryogen acquisition and
the time involved in the tedious fillings, all while conveniently fitting in every lab

BioSpec Maxwell MRIs take MRI innovation to the next level with automated self-
supervision, enabling significant reduction of service requirements during installation
and throughout the lifetime of your instrument

This automated self-supervision puts the power in your hand to auto-cool and
auto-charge the instrument. Combined with remote monitoring, it lets you sleep
well at night, knowing that your BioSpec Maxwell MRI continually self-regulates to its
optimal state so that your research remains undisrupted.

Preclinical MRI at 3 Tesla, 7 Tesla, and 9.4 Tesla with simplified handling and

streamlined scanning and analysis combined with full research flexibility provides a
completely new small rodent imaging experience

Put your focus on your research.
Let your BioSpec Maxwell MRI do all the rest.

m BioSpec Maxwell
7017
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—— ® Applications

BioSpec Maxwell MRls with their leading sequence portfolio and ready-to-use imaging protocols support a
wide range of research applications, enabling breakthrough discoveries in preclinical research.

Oncology

Spectroscopic imaging of hyperpolarized pyruvate and lactate conversion reveals intertumoral variation in
patient derived renal cell carcinoma. 2D EPSI at 3T after infusion of hyperpolarized [1-'3C] pyruvate in mouse
model.

Courtesy: H. Sriram, S. Subramaniam, D. Peehl, J. Kurhanewicz st al. Pra-Clinical MR Imaging Core, University of California,
San Francisco, USA

T2 weighted T2 weighted + Lactate

Drug Development

CEST imaging at 3T enables monitoring of
compositional changes of hydrogel-based drug
treatment for glioblastoma multiforme (GBM),
providing valuable insights for treatment refinement.

Courtesy: KW.Y. Chan, City University of Hong Kong,
Kowloon Tong, Hong Kong

Referenca: Han, et al., CEST MRI dstactable liposomal
hydrogsls for multiparametric monitoring in the brain at
3T. Theranostics 2020; 10(5): 2215-2228. doi: 10.7150/ s

thno.40146 N J/

Neurological Studies

Mouse neuro imaging at 9.4T. A+B) T2 weighted
RARE images C) Time of Flight Angiography and
D) ADC mapping. Combined with high resolution
morphological data, perfusion details and
quantitative diffusion provide a fuller picture when
characterizing neurological diseases.
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® Maximum Productivity

Ease of Use from the Very Beginning

BioSpec Maxwell MRIs fit perfectly into existing lab
structures, expanding biomedical research capabilities
with easy-to-use MRI. User comfort and confidence
is put at the forefront with these small instruments
that give the user a feeling of sureness.

Touchscreen animal positioning and animal cradles
with a quick-lock interface automatically connecting
all monitoring and life support connections make
preparation fast and easy. With over 100 pre-
validated protocols for studies on i.e., morphology,
perfusion, and angiography to use right out of the
box, and intuitive workflows including automatic
quantification, even scientists who are new to MRI
to have the certainty that they will achieve the results
they desire.

Combining a BioSpec Maxwell MRI with a state-
of-the-art PET insert or inline module expands the
range of research possibilities to provide even deeper
insights using one integrated instrument.

Perfect small rodent imaging has never been essier.
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Animal cradles with quicklock interface
automatically connect all monitoring and life
support connections

Open and closed cradles with anesthetic gas
exhaust connection and i.v. tracer injection route

Water and air heating for animals available

3-mouse cradle for enhanced throughput
available

Accurate animal positioning with the motorized
Animal Transport System, including touchscreen
operation even with gloves for a simplified,
precise workflow

Automatic multi-station imaging for elongated
field of views

ParaVision 360 software with over 100 validated
and ready to use in vivo protocols and scan
programs for mice and rats

Streamlined workflows
quantification

including automatic

Upgradable with state-of-the-art
simultaneous or sequential PET/MR

PET for




3 Tesla, 7 Tesla, 9.4 Tesla i

-

13T: 4 hours, 9.4 T: 4 hours during power outage

For More
Information

O Brker 0622 T193763

® Bruker BioSpin

info@bruker.com
www.bruker.com
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Nuclear Medicine
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¥ Lutetium (7’Lu) chloride

51.8 GBg/mL radiopharmaceutical precursor, solution

Targeted molecular radiotherapy

;utenum( . B
1.8 GBg/m!
Maasam,

Rev A. January 2023
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Lutetium (77Lu) Solution for Radiolabeling

Specifications

Chemical Form

LuCI3 in HCI 0.04N

10 mL molded vial closed with fluorotec septum and open top crimp seal

' Packagi

: Packaging | 5 mL V-shaped vial closed with fluorotec septum and open top crimp seal b
Test Specification- Lu 177 N.C.A
Appearance Clear, colorless solution
pH 1020

Identification A
(Gamma spectrometry)

Gamma photons with 208 KeV
and 113 KeV present

Identification B

1020
i made
Identification C The retardation factor of the principal peak in the chromatogram obtained in
(iTLC) the test for radiochemical purity is 0.4 to 0.7
Specific Activity >3000 GBg/mg
(by ICP-OES at end of production) (>81Ci/mg)

Chemical Purity
(by ICP- OES at end of shelf life)

Cu < 1.0 pg/GBq
Fe < 0.5 pug/GBq
Pb < 0.5 pug/GBq
Zn 1.0 pg/GBq
Yb < 1.0 ug/GBq

Radioactive concentration
(at end of production)

51.8 GBq/mL = 10%

| Radionuclidic Purity

(Gamma spectrometry at end of shelf life) |

Radiochemical Purity
(by iTLC)

3Yb < 0.1%

The total radioactivity due to other radionuclides impurities < 0.01%

[77Lu]lutetium(lll) ion 299%

Bacterial endotoxins

<35 EU/mL

' Sterility

Sterile (by autoclaving)
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ﬂSHINE ‘ :T_ELS‘RATIHNATED

n.c.a. Lutetium-177:- '9

SMARTER CANCER THERAPY, B SNCSUINE
NOW AVAILABLE

177

Next Generation Cancer Therapy

SHINE is dedicated to facilitating the worldwide supply of n.c.a. lutetium-177 with
enhanced scalability and security of supply.

Key Advantages
U.S.-based production and logistics
Expanded U.S. production coming online in late 2023
Exceeds European Pharmacopeia standards
U.S.-based proprietary ytterbium-176 enrichment
Produced in accordance with current Good Manufacturing Practice
Drug Master File submitted to U.S. Food and Drug Administration (FDA)

Commercial facility in Europe planned for 2025
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ﬁSHINE l EEL/L\JII_JIHNATED n.c.a. Lu-177

Vertically Integrated Production
for Readily Available Product

We are working to become the first vertically
integrated manufacturer of n.c.a. lutetium-177
in the world. By establishing a proprietary
U.S.-based supply of Yb-176, we have reduced
market dependency for sole-sourced critical
raw material.

n.c.a. Lu-177 Product Specifications

10 mL flat bottom glass vial
Packaging Options « 2 mL flat bottom glass vial
2mL conical glass vial

Radiolabeling Yield >99%

Chemical Form n.c.a. LuCl, in 0.04M HCI solution

Specific Activity ART >3,000 GBqgq/mg ed
Radionuclidic Purity 2>99.9% Y/l

Radiochemical Purity >99% as "7LuCls

Shelf Life 10 Days

The Future of Cancer Treatment is Now

To learn more, call (608) 530-5653 or email orders@shinefusion.com

3400 Innovation Ct. @ @ShineFusion

Janesville, W1 53546 SHINEfusion.com

foYyinD
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§ Eckert & Ziegler

225Ac tivate your Compound to

celerate Your Business with us

Radionuclide Supply | Contract Development
Contract Manufacturing | Hot Cells
Synthesis Devices | Quality Control & more

=

. » —
No matter your plans - We support you with our expertise in Alpha Emitters. Contact us now!

Ec Ziegle dical | +493094 1084
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-RTH=RA

Potential indications prostate, breast, 'A' EB 154KeV (average)
neuroendocrine and solid cancers ‘@’ Ey 49keV (17%) 75keV (10%)
“ U Product Tb-161 in aqueous 0.05M HCI Factor 3 higher cellular absorbed dose
m Decays to stable Dy-161 High LET Conversion & Auger electrons

O Chemical purity >99% (ICP-MS) 3| Global availability from Q1 2023
W Radiochemical purity >99% (TLC) not for direct administration to humans

B-decay (100%)

160Gd(n,y)161Gd -> 161Tb

& +31(0)76-8200970 SIGN-UP for the next round of Terbium-161

support@terthera.com
& www.ferthera.com

References (2/2): SMller et al, Direct in vitro and in vivo comparison of 161Tb and 177Lu using a tumour-targeting folate conjugate (2013); ¢ Grinberg et al, Anti-L1CAM
radioimmunotherapy is more effective with the radiolanthanide ferbium-161 (2014); ? Marion de Jong et al, Evaluation in vitro and in rats of 161Tb-DTPA-octreotide (1995)
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OUR MISSION At TerThera we aim to meet the growing demand in cancer healthcare using
Terbium-161 by enabling out-patient Radioligand Therapy (RL) to treat an
increasing number of patients on daily basis.

TERBIUM-161 Carrier free lanthanide Terbium-161, produced by neutfron activation of
NCA Gadolinium-160, is a promising radionuclide for RLT exhibiting comparable
chemical characteristics to known radiolanthanides. Early research suggests
that as much as 16-fold increase in Auger and conversion electrons is emitted
by Terbium-161 resulting in potential 3-fold higher cellular absorbed dose
improving anti-tumor capabilities for primary and (micro)metastasized cancers.

RADIOLIGAND Using PSMA and SST analogues, Tb-161 hasshown an excellent bioequivalence
THERAPY and may provide for a higher spatial resolution SPECT compared to known
radiolanthanides leading to the detection of smaller lesions. With the cellular
absorbed dose increased, as well as for undetectable (micro)metastasis, the
overall disease control could be improved. And when optimizing the general
radiation safety, the freatment room capacity may be extended for RLT.

SIGN-UP for the next round of Terbium-161 Minervum 7070 @ +31 (076 -8200970

4817 ZK Breda @& suppori@terthera.com
The Netherlands & www terthera.com

References (1/2):’I Bernhardt et al, Dosimetric Analysis of the Short-Ranged Particle Emitter 161Tb (2021); 2Marin et al, Establishment of a clinical SPECT/CT protocol
(2020); *Alcocer-Avila et al, Radiation doses from 161Tb and 177Lu (2020); * Muller et al, Terbium-161 for PSMA-targeted radionuclide therapy of prostate (2019)
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isotopiab

Nuclear Medicine

Imagine that the complex
68Ga PSMA labeling process has

just turned into a simple i o
1 vial, 5-minute preparation kit Ry

isoPROtrace-11 Kit
for PSMA-I11 labeling

A dedicated kit for 68Ga PSMA-11 labeling to use as a PET CT tracer for prostate
cancer imaging and diagnosis.

Multi patient vial

» The isoPROtrace-11 Kit we have developed is a safe, ready-to-use, single vial for
producing multi-doses and dispensing them within 5 short minutes.

» Unique patented formula
» Eliminates the need for costly modules and consumables
* Enhances efficiency, saves time and money

» Minimizes the technician’s exposure to isotopes

Conventional

Method isoPROtrace-11 Kit Semiautomated
synthesis
re:giii:lo::t!led hetreedad Npeded incﬁt;?ait?:rtxet?me
pH adjustments Not needed Requires adjustment
Heating step Not needed Needed e e o

necessary

Purification Not needed Needed

Multi patient vial

Time to final product 5 min 30 min
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isotopia |

Nuclear Medicine

STEP 1
1 vial- 2 simple I:-:h_ -
preparation steps
68-Gallium isoPROtrace-11Kit 5mins Productready
1.1-5ml atRT forinjection

isoPROtrace-11 kit

STEP1- Inject 1.1 - 5 ml 0.IM 68Ga or 2.2 - 4 ml 0.05M 68Ga into the kit vial
STEP 2 - Shake the vial and let it incubate for 5 minutes at room temperature
At the end of this brief process, the product is ready for use.

Compatible with the three major generators, and accelerator produced 68Ga.

Radiolabeled Kit Specifications |

i Clear and colorless solution,
' Appearance

free of visible particles
“ pH after radiolabeling 4.0-8.0
| Radio-Chemical Purity 2 95%
- Radio-Chemical Yield 299%
| Sterility Sterile

- <175/V
'V being the maximum recommended dose in milliliters

Bacterial Endotoxins

*Any use of this product is on an investigational basis or for use in approved clinical trials only.
This product has not received marketing authorization in any jurisdiction to date.

References

1."[68GalGa-PSMA-II: The First FDA-Approved 68Ga-Radiopharmaceutical for PET Imaging of Prostate Cancer”
U. Hennrich. 2021 MDPI journal.

2."68Ga-labeled PSMA-11 (68GaisoPROtrace-11) synthesized with ready to use kit: normal biodistribution and uptake characteristics of tumour lesions”
M. Muchnik Kurash. 2020 Scientific Reports.

3. "Enhancing capacity and synthesis of [68Ga]68-Ga-PSMAHBED- CC with the lyophilized ready-to-use kit for nuclear pharmacy applications”
H. Golan. 2020 Nuclear Medicine Communications.

4. "Performance of a Prostate-Specific Membrane Antigen Positron Emission Tomography/Computed Tomography-Derived Risk-Stratification Tool for
High-risk and Very High- risk Prostate Cancer”
M. Xiang. 2021 JAMA Network Open.

ey
. » .
isotopia
Nuclear Medicine

[E:&#%[E Isotopia Molecular Imaging LTD
E; k2

39 Alexander Yanai St Segula Industrial Park Petach Tikva 4927735 Israel | Tel +972 3 913 0314
info@isotopia.co.il | isotopia-global.com
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Innovative PET-Imaging in Hypertension:
Improving the Way to Remission

[®8Ga]Ga-PentixaFor in
Primary Alddsteronism

PentixaPharm

An Eckert & Ziegler Company




Medical Background

- y

«  Primary Aldosteronism (PA)/Conn’s Syndrome is the most common cause
of secondary hypertension.'?

- Bilateral idiopathic hyperplasia (IHA) and aldosterone producing adenomas (APA)
are subtypes of PA?

- The disease is often underdiagnosed, but new data show an incidence of 6-13 %.*

Adenoma

«  CXCR4is known to (CXCR4")
be overexpressed in
aldosterone-producing
adenomas causing PA?

Cardiovascular or
cerebrovascular events
(e.g. stroke, heart failure) T

Aldosterone] Blood Pressurel

CXCR4 overexpression &3 1. [ v
can be used to identify == 0 L) 0 : ﬂ p
patients with APA for S J ﬁ
surgery! ® @a
e i

Journey of Patients with PA

PA Detection ; Subtyping
& Confirmation md  Subtyping =) Results vl Therapy

. Sustained blood Adrenal CT/ IHA Mineral-corticoid
pressure Adrenal Vein 60 % of the cases ® receptor
Sampling (AVS) .
e antagonists
» Increased plasma 8 (Lifelong
aldosterone/ Gold ‘ ' medication)
renin ratio (ARR) * Standard
« Intravenous salt
loading test as
confirmatory
test?®
Our approach APA
35 % of the cases @
Adrenalectomy
[®Ga]Ga- o o S — (Surgery)
PentixaFor PET/CT ‘ ’ { ', ,”
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Our Approach

PentixaPharm is developing
[®*Ga]Ga-PentixaFor as innovative
PET/CT imaging tracer to subtype
patients with PA to enable cure by
surgery (adrenalectomy).

Subtyping of PA

_— [*®Ga]Ga-PentixaFor

(Gallium(®®Ga)boclatixafortide)

— CXCR4 expressing Adenoma

Current standard (AVS) has several limitations in comparison to the innovative

[8Ga]Ga-PentixaFor PET/CT imaging:

Adreal Vein Sampling

Complicated procedure

« Invasive®
Time-consuming’

«  Low success rates®®?
Patient-burden: Risk of
complications®™

Unreliable

No standardized procedure &
interpretation'

Medication influences AVS
results™

Low availability

«  Requires experienced
physicians™
« Long waiting periods

- For private payers and healthcare
systems'®

132

[¢®Ga]Ga-PentixaFor PET/CT

Easy execution

Non-invasive?"'¢

Fast

Safe: No reported side-effects in
>1300 patients®'62'

Practical: No change of
medication needed>'6%!

Reliable

High accuracy and image
contrast>'¢%!

Standardized, easy & robust
method®

No known interference by
medication®'¢?'

High availability

High availability of
PET/CT systems

No need of repetition due
to failure®152!



Clinical Data

Scans show a 21 mm right adrenal nodule with intense uptake of [®*Ga]Ga-PentixaFor. Positive
aldosterone hypersecreting adenoma was confirmed to be concordant with AVS.

A) PET/CT

W
bl e B il

Transaxial (A-C) / coronal (D) slices show a right adrenal nodule with intense [*Ga]Ga-PentixaFor avidity obtained by CT, PET, PET/CT and
Maximum Intensity Projection (MIP). Images were provided by the Endocrine Hypertension team at Monash Health and Hudson Institute of
Medical Research, Australia.

[®Ga]lGa-PentixaFor IIS program

8) Monticone etal., 2018,

Lancet Diabetes Endocrinol.; 9) Lee et al,, 2021, Ther Adv Endocrinol Metab.; 10) Hannah-Shmouni et al,, 2017, J Clin Hypertens; 11) Fuss et al., 2018, Eur J Endocrinol.; 12)

Phase II/1ll

«}’ Castus
= 0 Nijmegen, the Netherlands w

7) Loberg et al., 2021, Rof

Pentalon
Paris, France
Phase II/Ill

National Cancer Institute (NCI/NIH)
Bethesda, USA
Phase I/1l

Monash Health N
Melbourne, Australia
Phase /1l g

We are currently planning a clinical development program to bring
[¥Ga]Ga-PentixaFor to the market.

Endocrinology % Metabolism; 5) Heinze et al.,, 2018, Hypertension.; 6) Adrenal Vein Sampling for Conn's Syndrome of the

PentixaPharm GmbH

[
BismarckstraRe 13 - P t. P h m
97080 Wiirzburg | Germany e e n IXa a r
Tel. +49 931 991360-76
www.pentixapharm.com An Eckert & Ziegler Company

2016, The Journal of Clini

References

1)Abad-Cardiel et al., 2013, Rev Esp Cardiol.; 2) Gkaniatsa et al,, 2021, The Journal of Clinical Endocrinology & Metabolism.; 3) Fangugli et al., 2011, Int J Hypertens.;
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al, 2018, Hypertension,; 16) Baz et al,, 2022, BMJ Open; 17) Herrmann et al,, 2015, J Nucl Med,; 18) Ding et al,, 2020, Clin Nucl Med.; 19) Ding et al,, 2021, Journal of Nuclear
Medicine; 20) Gao et al,, 2022, Eur Radiol.; 21) Hu et al., 2022; 22) Buck et al., 2022, J Nucl Med.,; 23) Zheng et al., 2023, J Clin Endocrinol Metab.; 24) Funes Hernandez et

al, 2023, Am J Kidney Dis.; 25) Reincke et al,, 2021, Lancet Diabetes Endocrinol.; 26) Kline et al., 2020, J Clin Endocrinol Metab.; 27) Wachtel et al,, 2016, Journal of Surgical

Quencer at al., 2021, CVIR Endovascular,; 13) Nagasawa et al,, 2019, J Hypertens,; 14) Rossi et al.,, 2012, The Journal of Clinical Endocrinology & Metabolism.; 15) Deinum et
Oncology
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ROTOP CDMO Services P

modular concept // based on your needs

cGMP Release
/I Materials in USP and Ph.Eur. quality available from
stock
/I In-house QC testing e.g. HPLC, KFT and radiolabeling
including rHPLC and iTLC
QA .
/I European QP release service \ T /I Full cGMP system in place and
: Y ensured by external audits e.g.
/I Fully inspected by e.g. : FDA
US-FDA, TMMDA, MFDS QP
/I Specialized QA for development
during clinical study
Supply

/| Worldwide network of specialized
/I Country-specific labeling Distribution sales partners

and packaging services /| Access to well-known key account
/I For approved products and sites and key opinion leaders

for IMPs

/I Cold kits and radioactive
products
/| GDP-compliant transportation of
cold kits, radiopharmaceuticals and
investigational medicinal products
Logistics (IMPs)

/I Network of qualified logistics
partners

/I Access to European DHL Hub in
Leipzig

ROTOP Pharmaka GmbH cdmo@rotop-pharmaka.com www.rotop-pharmaka.com
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ROTOP CDMO Services P

modular concept // based on your needs

Development

N /I Support of national clinical

/I API| development programs, IITs

/I Cold kit development including lyo
cycle development and radiolabeling g e =¥
performance testing S y

/I Pharmacovigilance service

/I Medical-scientific support

/I Ready-to-use radiopharmaceutical G ey g

development
Regulatory
Affairs
/| Expertise with dossier submissions within the EU,
USA, Asia, South- and Latin America and Australia
/I Consultation on regulatory strategies for cold kits
and radiopharmaceuticals
cGMP Manufacturing I In-house cGMP manufacturing
of APIs in the field of small
molecules, peptides and
aggregates
AP /I Modern cGMP laboratories

/I Over 20 years' expertise in the
field of cold kit development
and cGMP manufacturing

/I Clinical supply and CMO
possible

Ready-To-Use

Reginphenmegeuials /I cGMP laboratories with hot
cells including synthesis unit
and dispensing unit

/I No limitation for nuclides

ROTOP Pharmaka GmbH cdmo@rotop-pharmaka.com www.rotop-pharmaka.com
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Quality for Safety.
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QUALITY FOR SAFETY

At Walischmiller Engineering, we take
pride in offering turnkey solutions.
We provide a fully integrated service
‘that extends from planning and
roduct development all the way to
manufacturing and installation.

Walischmiller Engineering is a specialist
manufacturer of remote-handling and ro-
botics solutions for over 60 years for envi-
ronments that are inaccessible to humanss

The need to ensuri the
safety in these envi
all our products are designet
factured to the strictest quality criteria. Our
focus on product quality and operational
safety marks us out as one of the world
leaders in the market. Our company slogan
influences us every day and in everything
we do: Quality for Safety.

By working closely with our specialist
engineers and project managers, you
can be confident of receiving not just
an off-the-shelf product, but a bespoke
solution to your problems that offers the
highest quality and a guarantee of long-
term operational safety and efficiency

for your staff.
Delivery of the first A200 master-slave | Development of the A1000 power
manipulators to the Research Centre at ‘ manipulator for remote handling of

Jiilich in Germany ‘ heavy loads

966 1 1979 1990

Delivery of the first TELBOT® handling
robot to AECL Atomic Energy in Canada

siozejndiueny

Our quality management system has
been certified to DIN EN ISO 9001:2008
and to KTA 1401 safety standard of the
Nuclear Safety Standards Commission.
Our environmental management system
is certified according ISO 14001:2015,
Our robotic system TELBOT® is certified
according ATEX category 1/ zone 0.

a10q3L

We are certified acc. to
1SO 9001:2008
150 14001:2015

The “blue hall” with a heightof |
15 meters and a water pool with

a depth of 5 meters are completed
in Markdorf, The facilities are used
for product assembly and testing.
1945
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Articulated Master-Slave Manipulator A200

MASTER-SLAVE MANIPULATORS

Master-Slave Manipulator A203

Telescopic Master-Slave wa‘
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Walischmiller Engineering has been manufacturing master-slave manipulators for use behind shielding walls since the 1950s, Since
then, we have become one of the world's leading manufacturers of remote handling equipment.

Thanks to their modular design, Walischmiller Engineering systems can be configured to perform a variety of tasks in areas inacces-
sible to humans. i

=
o
=,
=
=
o
~
=)
2
w

UNIVERSAL TONGS A01

The A1 is designed to perform simple remote hap

ese manipulators are often installed in medium-sized and large concrete-shielded hot cells.
aster arm movements to the slave arm by means of rotating shafts inside the s 3
e 2 A100 can be replaced by a drive unit with servo motors nt

tube of the telescopic manipulator A100. The manipulator can be con

More information about Articulated Master-Slave Manipulator A200 ¥
www.hwm.com/products/articulated-master-slave-manipulator-a200.html [
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Quality for Safety.

Articulated Manipulator System HWM A200
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Articulated Manipulator System HWM A200

Are you looking for @ manipulator for & facility that handles dangerous substances? You have
come to the right place! You have found the right manipulator: our A200.

Specially designed for the nuclear industry, the A200 is suitable for smaller cells or boxes such as
those used in nudlear medicine.

safe, comfortable and thus easy to handle

The manipulator consists of a master arm and a slave arm, linked by a through-wall tube.
Transfer of motion is entirely mechanical. The slave arm carries out the movement directly and
simultaneously that you specify via the master arm. A weight counterbalance facilitates the
handling of weights up to 10 kg. The A200 provides a feeling of operational security which adds
to your working comfort.

The A200 is simply constructed and therefore more robust. This means that your operating osts
can be reduced to @ minimum. One thing we are sure of: you will get on well with the A200 day
in, day out.

A manipulator for every cell

The unique feature of our manipulator is that the slave arm is longer than the master arm. This
is useful for reaching objects that are farther away. The working area of the master arm, how-
ever, remains within the scope of your own physical movement. Slave arms in various lengths are
available (preferably 1100 mm). The advantage for you s that the working area of the A200 can
simply be adjusted to suit your cell.
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Materials

Materials have been specially selected for the nuclear industry. We use radiation-, acid- and
corrosion-resistant materials, This means you can be confident that you are purchasing a durable
manipulator of the highest quality.

The A200 Series

The A200 is suitable for installation heights of 1.85 m to 2.25 m. The manipulator is available
in three versions:

. The A201 comes with non-gas-tight through-wall tube.

o The A201E has an additional electrical adjustment facility for horizontal
and vertical movement.

. The A202 has a gas-tight through-wall tube in the shielding wall.
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Fields of application

° assemblies behind shielding walls

. smaller hot cells or boxes in:
. nuclear medicine and isotope praduction
. research facilities
. sorting plants for radioactive waste
° the chemical industry
. the biatechnology industry

' . support of automatic processes in hot cells
. auxiliary manipulator for the decommissianing of nuclear power stations
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An overview of A200 accessories

You can also count on our competence in the area of accessories. As specialists we can provide you
with individually tailored versions:

protective covers {booting) for contamination prevention, sealed into the shielding wall
and exchangeable from the cold side

changing device for gripper jaws, gripper tongs, tools and protective covers
locking device for movement with or without operational load

shielding in the through-wall tube

wall lack and positioning device with signal cutput

manipulator change trolley, transportation trolley and changing device

changeable gripper tongs, gripper jaws and tools

PE evacuating bag system for contamination-free outward transfer of manipulators
through-wall tubes, box flanges and shielding plugs

electric and manual handling tools
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Von Gahlen Is a modern state-of-the-art manufacturer of radiation shielding products. Since its founding
In 1973, Von Gahlen has become an Industry leader In radiation shielding and process technology,
providing the nuclear medicine community with reliable, high quality products that meet or exceed
Industry standards and safety requirements. Von Gahlen radlation shielding products are found all over
the world, ranging from the smallest syringe shield to the largest tumkey hot cell Installations.

WE PROVIDE THE FOLLOWING PRODUCTS

Nuclear medicine & radiopharmacy

& Hot cells

G PET Radiophammaceutical production & research
& Shielded hoods

& Shielded glove box

& Compact technetium solution

&) Shielded laboratory furniture

& Isotope work stations

& Interlocking lead bricks

& Isotope storage safes

& Shielded waste containers Find more information about our complete
& Personal protection product line on our website:
(&, Transport carts www.vongahlen.com.
& Phantoms

If you have any questions, please do not
Radiopharmaceutical packaging hesitate to contact our sales team!
& Type A shipping containers sales@vongahlen.com

@ Lead shipping containers
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RADIOPHARMACEUTICAL PRODUCTION & RESEARCH

RADIOPHARMACEUTICAL
PRODUCTION & RESEARCH

The line of hot cells for PET radiopharmaceutical
production and research Incorporates the

latest designs of all required units meeting
current GMP regulations. The line of Hot cells

Is Integrated Into a clean room with a technical
corridor behind the cells. The layout of the line
of hot cells provides an optimal logistic flow of
materlals.

HOT CELLS

Different models of hot cells are available
designed for specific purposes. Each cell is
standard equipped with a hinged acrylic door
with special seals to maintain airtightness in the
call, behind the shielded front door. The interior
and exterior smooth finish of all cells comply
with the current pharmaceutical regulations for
cleaning, decontamination and validation. The
exterior finish is traffic white [RAL 9016).

Dispensing hot call with laminar down flow for
aseptic dispensing of PET radiopharmaceuticals.
For manipulation the cell is equipped with two
lead shielded spherical units induding an easy
to use tong manipulation system. Integrated
retrieval drawer for collection of the product vial

ina Type A transport container. The hinged front
door is fitted with a lead glass window and the
acrylic door includes two glove ports. Inside the
cell is an integrated dose calibrator shielding and
pneumatic ionization chamber lift.

The synthesis hot cell is available in a single-

and stacked [double) model. All commercially
available synthesis units fit in this model. The cell
is equippedwith fully shielded target lines, floor
to celllevel. Inside the cell the synthesis unit is
placed on the stainless steel tray that can slide
out for easy access.

The research hot cell is especially designed for
PET research purposes. The cell has a vertical
motor driven front door with safety interlocks
and a large lead glass window. Behind the
shielded sliding side door is also a hinged acrylic
door. The cell is equipped with fully shielded
target lines from floor- to cell level
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HOT CELLS

DISPENSING HOT CELL

The dispensing hot cell modeal DPE-LDF is designed for
aseptically dispensing sterile radiopharmaceutical solutions

under an integrated laminar down fiow providing a GMP > 2 i
class A environmeant. 26 o o
L]

This cell is a completa solution induding; shieldad
compartment with 75 mm lead on all sides and an intamal
stainless steal box with rounded comners for easy cleaning.
The DPB is available in two widths and can be equipped with
an airlock or with a preparation isolator on the left or right
side, Either of thess are connacted to the main compartmeant
with inner, airtight, lead shielded sliding doors.

Thesa compartments halp you to design the requirad
cascade of air quality values needed to dispensea your

requiraments.
Model VG-DPB-LDF

& Ball tong units for handling matenials in the cell
15 Product retrieval drawer

15, Highly configurable options

options are available:

15y Hydrogen percecide vapor [HPV] for
automated hot call decontamination.

15 Preparation box [PE-B). Designed for aseptic
preparation of starle consumables including

1D Preparation box [PE-AB-LDF). Designed for
aseptic preparation of sterile consumables
in HEPA filterad laminar down flow including
shielded transfer to dispensing hot call.

12 Shielded air lock [SA-B). Designed for the
transfer of starle consumablas via opeaning
with tray to dispensing hot call.

\E Solid waste vault

12, Analog gauge for measuring the pressura
drop over the down flow filar

radiopharmaceutical solutions according to current GMP

1Z lon chamber shielding with ionization chamber lift

shielded transfar hatch to digpansing hot call.

CLICK HERE %;

To optimize the configuration of the dispensing hot cell to your specific needs, the following

Dy Open vial dose divider semi-automatic
[OVWDD-5A] or fully automatic [CWDD-FA)

{5 Closadvial dose divider semi-automatic
[CWDD-54)

(& Universal support [outlet, cable pas
through, arm for laptop or ion chamiber
control unit)

& Digital pressure gauge instead of analog

gauge

Radiation detedtion systam incuding safety

interlock

EBxtended cover plates to spacified height

Autoclave integration

o

o &
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HOT CELLS

SYNTHESIS HOT CELLS

A —— SINGLE SYNTHESIS HOT CELL

& & 5 The synthesis box model SB2 is designed to house most commercially

a0 Q available synthesis units meeting cGMP guidelines. It provides one shielded
compartment with shielding of 75 mm lead in all directions. An intemal stainless
steal box with large radius comers for easy cleaning and an extractable tray for
easy and ergonomical acoess to the module making it a user friendly synthasis
box design. The air inlet is Hepa filterad, air is taken from the front side.

Front acces is through 2 doors, the primary hinged lead shielded door and a
secondary hinged acrylic door is equiped with special seals to maintain airtight
integrity. The Synthesis bax a8 a standard is equipped with: shielded targat line
[from floor lavel to compartment bottom), power connections and basic gas
connecions.

Several options like lead glass windows, charcoal filters on exhaust, different
| gas connections and a laptop support are available for the SB2.

— Model VG-5B2
CLICKHERE (;%;
Nl

& cGMP compliant [Class B air inside compartment]

o, Space for saveral featunes, for example generator vault, HPLC
cormpartrment, solid/liquid waste vault, product retrieval vault

@ Highly configurable options

STACKED SYNTHESIS HOT CELLS Model VG-5B25

The synthasis box model SB25 is designed to houss most

commercially available synthesis units mesting cGMP 15 oGMP compliant [Class B air inside
guidalines. It providas twao shiskded compartmeants with compartment)

shiglding of 75 mm lead in all dirsctions. An intemal stainlass & Stesl struciure to support all components
steal boowith sufficient radius in all corners for ceaning and 1T Highly configurable options

a extractable tray for easy and engonomical acoass to tha

module making it a user friendly synithesis box design. Tha N T——

air inlet is Hapa filterad, air is takan from the front sida.

The front doors corsists of 2 doors each, the primary
hinged lead shielded door and a secondary acrylic
door with special seals maintains airtight integrity. As

a gandard these synthess boxes are equipped with:
shielded target line [from floor level to compartment
bottom), power connactions and basic gas connedions.

Several options like lead glass windows, charcoal filters

on aexhaus, different gas connedtions and a laptop / CLICK HERE \‘%;
support are available for the SB25,
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HOT CELLS

RESEARCH HOT CELLS

RESEARCH HOT CELL

tE

The resaarch hot cell model HCR is a very vearsatile hot cell. The HCR can b o

configured to mest any laboratory lay out with various hot cell connactions,

a lange lead glass window providing full view of the interior and air
environmental control. The HCR is predsely engineered and constructed for
continuous depandable protection and reliable everyday laboratony use.

As a standard this cell is fitted with shielding for the ionization chamizer and basic
gas connections. Behind tha vertical mator driven lead shielded door, the acrylic
door maintaing airtight integrity. The main compartment is shielded with 75 mm of
lead on all sidas. The internal stainlaess steal bos with reunded corners & aasy to

clean.

Several options such asvarous gas taps, laptop support and ion chamber lift

are available for the HCR

Model VG-HCR

& High speed access door

=
L=
(=N

—
0

Large interior space
Integrated ion chamiber shielding

Highly configurable options

___.
i

Nk

CLICK HERE Q@

RESEARCH HOT CELL WITH TONG

This research hot cell model HCT is Vion Gahlen's most wersatile hot call.
The HCT can be configured to measat any laboratony layout with various
hot cell connections, a large lead glass window providing full view of
the interior, air environmental control, multiple product manipulation

and product retrieval options.

As a standard this call is fitted with shielding for the ionization
chamber and basic gas connedions. Behind the vertical motor driven
lead shielded door, the hinged acrylic door maintains airtight integrity.
The main compartmeant is shielded with 75 mm of lead on all sides.
The intemal stainless steal box with rounded cormers is easy to clean.
Several options such as various gas taps, laptop suppaort and ion
chamber lift are available for the HCT.

Model VG-HCT

@) High speed access door
( CLICK HERE ﬁ% 5 Laroe el

& rge interior space

@ Product retrieval drawer

G
(=]
g

Remote manipulation systam
Integrated ion chamber shielding
Highly configurable options
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HOT CELLS

MODULAR HOT CELLS

The modular hot call modal MHC is a very versatile hot cell. e — i
The MHC can ke configured to meet any lalboratory layout with
various hot cell connectiors, large lead glass window providing
full view of the interior, air ervircnmental control, multiple
product manipulation and product retrieval optiors. The MHC is
precisely engineensd and constructed for continuous protection
and reliable everyday laboratory usa. The design of the MHC
allows for the use of various master slave manipulators

As a standard this call is fitted with shielding for the ionization

chamber and basic gas connections. Behind the vertical .
mctor driven lead shielded door, the hingad acrylic door
maintains airight integrity. The main compartment is shislded
with 75 mim of lead on all sides. The intemal stainless steel box :
with rounded comers is easy to dean. 1
Several options such as various gas taps, laptop support and
ion charmber lift are available for the MHC.
Model VG-MHC
WD, High speed access door 2 Master slave manipulation systam
S Large interior space & Integrated ion chamber shiglding EKHEHE %
& Highly configurable options
To optimize the configuration of the modular hot cell to your specific neads, the following
options are available:
12, Master-slave manipulators, CRL type G-LDR 1Dy lonization chambear lift
1@ Lead plugs instead of master-slave (& Foot padal control for ionization chambser lift
manipulators (@ Universal support [outlet, cable pass
2y Bxtended gas regulation through, arm for laptop or ion chamkber
&) Storage cabinet beneath main compartment control unit)
12y Solid and or liquid waste vault 12y Glove ports in shielded front door with
3, Digital pressure gauge instead of analog hinged plugs
gauge (& Glove ports in acrylic door
&y Intamal HERA /Charcoal filtar | Radiation detection system induding safety
& Bxtemal shielded HEPA/Charcoal fitker interlock on front door
13 lonization chamber shield for dose calibrator, (& Extended cover plates to specified height

50 mmy'2 inch or 75 mimy'3 inch lead
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NUCLEAR MEDICINE

PROVIDING HIGH QUALITY SOLUTIONS
TO MAXIMIZE OPERATOR AND PRODUCT PROTECTION

-“-E\,‘/éINERGIE

www.temasinergie.com High tech, high care
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RADIOPHARMACY
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| AUSTRALIA, Adelaide

IRELAND, Dublin
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CLINICAL APPLICATION

PET Application

Conventional NM
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(1) COMECER A TS558k

& COMECER

an JEFATS company

Castel Bolognese September 7, 2023

Subject: Letter of mvitation for visa application

Dear SirMadam,

On behalf of Comecer Sp A.. T am wnting in support of the business visa application for the undermentioned attendees
They are hereby invited to visit our company at Via Maestn del Lavoro, 9048014 Castel Bolognese (RA). Italy on
September 14, 2023 for the puapose of discussing current and future projects,

Their personal details can be found below:
Sumame Name Passport No. | Natonality [ Date of Birth
Fam Shiou-Shiow (Amanda) Tarwan
|
"Wenz Mao-Chi \ TTawan =]
Contact person m Comecer Sp A
Mr. Fabio Salvini

E-mail fahmma comecer com

Phone No.: +39 346-503-5188

The travel expenses for board and lodging. domestic & international flights, msurances, and health services shall be
bome by themselves.

Necessary documentation can be found in the attachments

Yours fnilhhl‘)y'_ 7
Sm\’dp‘i,;‘ 7

L
Comecer Legal Representative

Comecer SpA

Societa sogpetta a dvezone @ coordinamenio della soceta ATS Corporation

Via Maestr del lavoro, 0 | 48014 Castel Bolognese (RA) italy | 1 +39 0840 086376 | I ~36 DELs 086363
COMECErGICOMECer.COM | Www.COMBLEr Com

Cr/P.LNAT Nr 02405790352 | CaP.50C.EURD 1.000.000 iv.

REACCIAARANESDS | RED IMPR RA 0220479092
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-IFEMASINFRGIF

High tech, high care

Institute of Nuclear Energy Research
- lsotope Application Divigion

1000 Wenhua Rd. Jiaan Village
Taoyuan City 32546, TAIWAN

TO WHOM IT MAY CONCERN
Faenza, September 5™ 2023
Your Ret.:
Qur Ref.: 23331-INVITATION LETTER I"'""
SUBJECT: Invitation Letter for Shiou-Shiow Farn and Mao-Chi Weng
We

TEMA SINERGIE S p A

Via Malpighi, 120

48018 Faenza (RA) - laly

hereby eonfirm that

Dr. Shiou-Shiow Farn [Deputy director/Researcher] Passport n.
and

Or. Mao-Chi Weng [Assistant engineer| Passport n.

have been invited by us to visit our facility on September 14™ 2023,

Best regards
Ing. Stefano Prancastelh
CEO

TEMAenge
ﬁr}w o —

e

Tema Sinergie S.p.4. Wis Malpighi, 330 - 4Eoi8 Feercs (B) - ITALY Tel 413 o544 433 843 - Fax 499 O%48 433440 - wew.lamasinargiecom
A ok Shansholda Comgdany Py v, i A, U, PUIVA, VAT i IMoogao1son g7 - BUE A, 115877 - AAEE ITOBOS 0D 000 S e, - Capinsl STah € 5. Do Dk 00 il Wil
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I N F N Istituta Nazignale di Fisica Muckears
LABORATOR! HAZIDRALI D LEGHARD

september 10, 2023

Dr. Shiou-Shiow Farn

Deputy Director

Institute of Nuclear Energy Ressarch (INER)
1000 Wenhua Rd Jiian Village, Longtan District
Taoyuan City, 355446, Taiwan (ROC)

Invitation Letter

Dear Dr. Shiou-Shiow Farn,

In view of potential scientific and technical collaboration between our laboratories for the development of
innovative systems regarding the high power cyclotrons and their use in physics and applications, we are
pleased to invite you to visit our National Laboratory in Legnaro (PD), Italy. During your visit we will show the
actual installation of SPES facility at LML and in particular the high power cyclotron and the beam transport

lines supplied by Best Theratronics company.

The present letter has been sent to you to whom it may concern. The visit is scheduled for Friday September
15, 2023.

Looking forward to seeing you in Italy.

Cordially,

Mario Maggiore

Cyclotron Service Head

o CERTg.

T4, 2 - 35000 Legnara (FO) - Tel. +3% 045 S0EE25E Fax +33 049 E05E514
avinlinfrit = lab.rez.|sanaro@pes ininik - C.F, B200L8505E6%9
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I N F N Istitute Nazionale di Fisica Huclears
LA BOEATOR] HAZIDHALI [8 LEGHART

September 10, 2023

Dr. Mao-Chi Weng

Assistant Engineer

Institute of Muclear Energy Research (IMER)
1000 Wenhua Rd Jiian Village, Longtan District
Taoyuan City, 355446, Taiwan (ROC)

Invitation Letter

Dear Dr. Mao-Chi Weng,

In view of potential scientific and technical collaboration between our laboratories for the development of
innovative systems regarding the high power cydotrons and their use in physics and applications, we are
pleased to invite you to visit our National Laboratory in Legnaro (PD), aly. During your visit we will show the
actual installation of SPES facility at LML and in particular the high power cyclotron and the beam transport

lines supplied by Best Theratronics company.

The present letter has been sent to you to whom it may concern. The visit is scheduled for Friday September
15, 2023.

Looking forward to seeing you in Italy.

Cordially,

Mario Maggiore

Cyclotron Service Head

O BIETE,

_é.p‘

J
L\ =
g £
'.'_-_ DHNY-GL =

-\:b & Viale dall'Univer=td, 2 - 35020 Legnars (FO) - Tel. +3% 045 B0EE256 Fax +39 049 BOSH514

= 160 hitp: fveswe dnlinfr it - lab.ree |sgnare@pec infnit - C.F. B2001S505E9
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fifsk (F) STEREMCH INFN-LNL 2FEEEAE

1. the current status of their fast neutron project.

A: This area will be dedicated for neutron generation for fast and for neutron
source target. But at the moment, everything is stopped because of the
priorities. Complete the facility and provide for the beam not for neutron.
Unfortunately, we don't have the issues for following also these items here.
but. I'm not the expert on this, but what | can see is that in the past years we
developed the real target for meutron generation for making a different
experimeant in this area. The prototype of all the target has been done | think
two years ago. it was tested with just for the point of view of a thermal
mechanics with the electron beams. But. at the moment, then the status was
frozen two years ago more or less. Then there's not any development in there.
maybe we should have a collaboration agreement with the South Korean
colleagues that asked us to provide the prototype of brilliant Target in order to
test in their facility. But at the moment, we are not working on it. This is the
stage. But it's just on the paper. There's no any fund for this.

2. For easy decommissioning in the future, how they design/deal with the surface
layer of the shielding wall? It'd better to have a pictura.

A: The shielding thickness is related to the energy and intensity. The current
density in carrying density of the primary beam in our case. the minimum
thickness of the wall here is 3 meters, the material is concrete with iron. For
the target you can see an increase of thicknass up to 4 meters, because we
have here efficient we producad 103 neutrons per second not as a nuclear
plant but of course in important flux of neutron. Then these shield is 4 meters.
the decommissioning of these kind of plant is cover everything with the graph,
this is more or lass as a nuclear plant. The nuclear plant has more or lass the
same procadure for disposal. then the core of the nuclear power generally
stays underneath that underground level in order to cover everything with the
ground and make a sort of huge. We will have the same. There's no any
program | mean there will be a program because the agency, the national
agency for disposal asked us to have a procedure for disposal of everything.
But the first step is to cover everything with the ground, Of course, the most
activated part will be sent to a dedicated national storage or disposal, not here.
We don't have here possibility to storage anything for unlimited time. For
different presentation that we did worldwide in the conference all but there is
also some reference in literature. Then you can calculate the shielding is very
simple. What has been done here is the Monte Carlo simulation in order to
from the source, then putting in the code the source of neutron and gamma
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and then after that in order to have zero, let me say zero is not zero but those
radiations outside of the building in the environment. But this is just one meter
of thickness, but the radiation is stopped here.

The building was done by us. The building is completely our responsibility,
we choose at that time I think more than ten years ago because you have to
imagine that we started the design of the building on 2009 and for instance,
my role was at that time to stabilize, to decide the layout of this room, this
room layout of preliminary, the layout of the beamline. | gave a just the
parameter of this area to my colleague from radio protection and they gave
me these results here. So the distance, the distance is related because we have
a lot of space inside here. of course we decide to have these for everything and
generally you can choose also to limit these areas here very to have a very
short area. For instance, you can choose to leave the combination outside of
the first shielding shell. This is a strategy that's depend on you. Then you
decrease also the volume of way that you have to retreat. That's depend. The
target generally is the most source of the of the radiation. then the target in
the bunker and the bunker must be designed in the proper way related to the
target.

Cyclotron is another source of radiation and you can leave it here.
because the most important part of the cyclotron activated part are the exit
leads. Here we have two collimators that intercept the beam just after the
extraction and we shape the beam with this. then here and here we have very
activated part. the jaws, the puddle over the collimator are very activated, but
during the along the beamline you don't have much more, so much power
losses. apart if you make some error in alignment or so, you can reduce as
much as possible this area here in order to reduce the volume for treatment
and concentrate here, if you have a target station around here.

Our choice was completely different, but this is our strategy because we
have a lot of volume of air to treat with our system. This is my design. | decide
to make this way because otherwise | have to cut everything and confine the
radiation just in fall in a small, | decided to have this and this is the result we
have a lot of space to move inside. We have large space inside, this is
advantage, from the point of view of people working here is very good because
you have a very good area where this is important for people working here
because the ambient and the environment is not so good. | mean you have
activated part radiation. So if you are also in a small space where you can have
some problem, for instance, if you want, I think you can visit Arronax facility.
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Annex facility is maore or less the same with another machine similar to the
competitor, but the area containing the cyclotron is very small.

3. Beamline layout and beam spot size of the proton lab.

A: what we did is to make the modularity of the beamline, you will find ever the
samea module repeating and towards, towards, towards the focuser. The optics
is well determined by these kind of this is done by us and implementad by best
people. this is a choice also a strategy. because otherwise you can use a
different strategy in the beam optics that depend. if you are a physicist,
accelerator physicist, but you can also choose to have a triplet, a triplet inside
here just to reduce the number of records. But you should have some problem
in beam optics. Then we've dacided to have these modularity, waste, it mean
the size of the smallest size of the green in the precise pointer here in the
middle of the drift more or less. These allow us to simplify the beam of possible.
It's both sides. | think is about that spend few centimeters 1 centimeter, that's
depend a low energy. You have a small siding larger than at the low end that
anergy, the beam energy is smaller.

4. The local shielding design for their fast neutron target.

A: the local shielding has not provided by me. Exactly the same of this on the
power that you leave on the target. if I. remember well, there are fitness of
varying from 2-3 meters, no less. we need some increase some shielding here
just for also these in order to decrease the radiation of neutron outside. We
plan to move to install here some blocks in order to improve these thickness
from 1 meter and 1 meter and half. This is more or less, but is in this region
was very heavy and then this one.

5. How do they control the humidity and temperature? with central air conditioning
or local air conditioning? How does the air outlet and inlet look like in the
instrument hall?

A: We operate at 60% of humidity if | remember where 60-65% the temperature
22-24 Celsius degree. And you have to imagine that here is negative pressure,
we have three level of negative pressure, -80 or -60 and zero Pascal. We have
a sort of whole a trap here than if we have problem here. The radiation, and
the staying here, there's no any leak. Every shielding door also these was
sealed, then negative pressure with two different levels then this is -60 Pascal,
not so much. The -80 Pascal is very small different pressure to maintain the
that gradient operation stable. It seems like this is the entrance room. We have
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two barrier one and two because this is a very dangerous path, normal zero
means not negative pressure. The target you expect to have the target. In that
case you should have negative pressure respect to the external area, because
otherwise if you have some problem you'll come outside. Change the air
change in 1111 minute one hour. | don't remember this. I'm accelerator
physicist and | have a remember this number when | operated machine.

The ventilation system of the cyclotron where the target is completely
separated from other parts, it's not like in Japanese facility, after the accident
they had the air contaminated, go everywhere. This is a completely different,
completely separated and sealed. Then we have an argon’s dedicated detector,
exactly dedicated detector that monitor the status their activity of the air. And
give the green light in order to release the air outside. Then what we produce
here is strictly monitored by Legano, we don't release anything outside
anything, the national limit, few background, and so on the outcome. Gas is
coming from the pump from coming from the beam line are storage in the gas
recovery system here we have don't know much how many liter we have of
storage. Stationary storage, | mean we take all news not from the cyclotron but
from because the cyclotron really is very low activation area and is controlling
it in the other way.

But from the front end and everything here where we accelerate, we
transport the exotic beams and adjective ion beams we storage the activated
the exhaust molecule coming from the vacuum system inside here. We storage
the radiative isotope here, the contaminant here for a long time needlessly to
lowering the activation and then we can release. Ventilation for the area.
Dedicated system for the exhausting, molecular exhausting gas from the beam
line. Everything is controlled. we can storage the time that we need to lower
it, there is a valve. Not only one but a lot of valve. that the system control in
order to allow the gas coming in the cabin final came in where before the came
in we have another evaluated exactly situation. We monitoring continuously.
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