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® 2011 4 Baum HITEMEEWME — @ o T2 K I 5L K & (World Theranostics
Congress) » - y Ga-68 [ Ik 52 #8 ji T 14 #% & )& % (World Congress on
Gallium-68 and PRRT) » i LS FAEENE B M N E > SR B AYE - BN E
AR R N BT R E R -

® 2013 FYTE Bl (7 1 R L —{E Lu-177-PSMA Ji 5 it 5 52 3 R 4% A
HE(PRLT) » EBEFLAK - EACHEST T 1300 Z{E e B HH (> 300 i) -

® TEE LM A AT B S 1 B ) R AL TR M R A 2 (60 Th-152
Tb-161) EHIBEEZ RN T HE -
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B EEY AT R N BRI R -
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The ICPO Foundation Objectives

A global Communin Lhe Academy for
in Precision Oncolog) Precision Oncofogy

Expansion of Global Aecess
for Precision Oneolog)
Patienis

Supporting Science anid
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13. 25 PET/ CT —3k{MIRE A REAEN E1] 30 APV il P hgl Lh R & B TR o (Y (WIS 2

(2]

\‘

oo

©

H 2019 FHIRRILLZK - ICPO £ & EAUERS T 2REOIGRS HIBIIEE X E R - BER
BN SRR BRI LS DU BURAS IR BLHY & 585 © ICPO B & AAE T BB i
HLE[E L ZEHIEA 20 BEAERIG - WEOIHRIINE -

71 T2 fFE:(Molecular Theranostics) j2—fE{E A\ LE&HR - S EEVIBIE T - RGENZ
Brel GHVEERT © MEAANE B BIE AR EE RNA IS > 7 Fa2 e s it — A pR
BRI TTIH » T2 B Ry T LR - fEREEEEci T - Bl A/ PETICT
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b E e U TR -131 EFRERS IR BRI - 2011 424F Baum {EECR H R ovEs
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HREMEARZ RN G L B RERE M FIRER B & F2lT - MG BRI A

={

% 13 H



RAIHVER R T TSSO G R BRIV AS SR — LRI IR « S o
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T TR PRER 2 A AR (B A LB L IR Ryt e e Jeg 22 (Preciision
Oncology) - FEHERERIEEZ—TEIEAHAY - SR E ISR E RAARE HRIEEN - 4 REREE A
RIREE Z IRVAH ELAE A - KBRS BV TR - HAVE R 2 RIRAE B /F e R A
B BESFPREI AR E RIS o R AR AR - RIS
YRR R i IS AX AR - ICPO HY LB TS B IE BRI RS R T7 0% » T ERE
TR AR T AT R BRAE4E > (R BRI LR & 0 2 TR -

K& Richard Baum ##%L.” ON THE HISTORY OF THERANOSTICS - FROM
PAUL EHRLICH TO PRECISION ONCOLOGY” &R {E B BR824 (B 1Y) » /M 48:% Frots e
MR ER TR (BT 70) - fEA% Bk R JRg 22 (Precision Oncology)V2$ 7 Ta » H AifE R
BN R RO A EER BRI EE aFE B E R -
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Zentralklinik Bad Berka - ENETS Center of Excellence since 2011

Molecular Radiotherapy & Precision Oncology / Imaging (PET/CT Center)
including a nuclear medicine ward, medical phyacis & and GMP radiopharmaceutical center with 2 cyclotrons
Internal Medicine, Endocrinology, Gastroenterclogy, Oncology
Abdominal, Thoracic, Spinal and Heart Surgery
Radiology, Interventional Radiology

¥ 1200 prostate cancer patients* visitsfyear (ho urology department!)
# 1100 neurcendocring tumor patients’ visite/year

¥ 450 PSMA-mediated Radioligand Theraples (PRLT) per year

# 350 Peptide Receptor-mediated Radionuclide Therapies (PRRT) per year

# THERAMOSTICS Research CEﬂtErlj.A:auerny tor Precis lon Oncodogy of the ICPO)

B+ F > EREEA R T G B e R U R (FAfE E Richard P.
BaumZ iz EENE)

TR BB RIEE . — e S B R i R A R i R B R PR I iRy 52
54 J5 (Prostate Specific Membrane Antigen, PSMA) B[ {E By lei iy & HYAEEE 5 Richard P. Baum %
POE TSRS H LBl (Zentralklinik Bad Berka, ZBB)IZ BB 4E -2 0 EAT:
HATH < SR B g B I B A K TRIHTE R - B aFA 7T 1100 AKX
HIFEE A s iR B R I TR R - Horhgy 350 ARV i B R i a
o BB BRI B R B SO Bt AT 1200 ARHEHERE EE N T2
Foast > Hrpgy 450 A RAYREEERE B & 12 PRLT (PSMA-targeted Radio-Ligand Therapy)#
FE(PRLT 7% PRRT ZiEfiifEH] - H et ¥HiEhtE Va0 PSMA {E R SEYIIREE) - IR Ry 22k
PRLT HYE& /R B3R - K5 E R o B 2R EIR Bl = 7T #E (Molecular Pathology) ~ E&FRATTR
& (Preclinical Imaging) ~ E&AR 57 T5215 (Molecular Imaging) 5z 53168 (Molecular Therapy)[#]
- SRS EEAT - BB B K EIR EEE B R —E R s A BSREAIRY R S B E IR
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Molecular Pathology

Ligands, Targats Preclinical Imaging™
Digitzlizaton of images animal PETACT, FET/MRI,
Data anaysls SPECTICT

Gene analysis 'in collaboration
Radl:u hrmEsing Medical thEic:g \
A ey

THERANOSTI SRESE'%FCH

'QW‘BWER

Maolecular Therapy

y &
i Peptide Chemistr 40-dasimelry
Molecular Imaging hodicint phySies
PET/CT, FET/MRI

= JH Chnical shudie=
Hoval tracars “'b MuHic=rd=r trials

EBQ-MIT
Clinlcal studias

< Patient

& 175~ B H R B e A T OV ESEE R (fH3% E Richard P. Baum
FAZHHE )

TN iR & — 2R FUARERE - RETRR T A b R B R A P b R
AN T UFAL - w] DLFE R S HEER Y — R4 - HATE i =525k - NIEEFHEE A o7
SRR P LS AR AE RS AT BIAL > PRI B G ~ BRAR ~ WiSEeE e B T RYMHAE A 730
QAR > &Y G P AN SR RRIRE Y 2/3 7 o BRI ANERHIEL N S AR Y 8P R AE 2.5-5
N0 EA > AEH#E 30 FENEHRFREN T 5 & - MHECHANARTR - HHEE P bR S5 R A3
JITEE R - EREEHEEREA —  AREE R SEREA B E AT HIRE
ik MAEEEARELFRER - AEBIERILAE R > BB - sigGEEeyEta
HARMRARHIZE - Bttt > — BRI > S EmES > BLEEE 5 FAFEME
HE 35% -

FEAHEE P Ty b RV E R 5 T - HERK 2 RS U 1 i 5 777 (Peptide Receptor Radionuclide
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Therapy, PRRT)1JE5E2E 1972 FRIMEE S EART 50 fFAIERE(E+1) > 1993 4 In-111-
Octreotide f£5%E FDA #%4E Lty FE{RACH-NETIRT ST  EAHERL H ATE A TRITAVEL
B B A4 TR AN ETT Ga-68 DOTATATE PET/CT IE T8 - LIEHbK S SR b
S EARBEELT Lu-177-DOTATATE (Lutathera) )& 85EE © 2016 AR5 Er i EESEY) 3
J51(Food and Drug Administration, FDA)Z A i1 4%Y) NETSPOT™ (68Ga-DOTATATE ) » [Hh%E
& AE] Advanced Accelerator Applications S.A./A E]ffEE » &5 — (&% A L iy Gallium 68 1%
SEEEY) > Ga-68-DOTATATE % octreotide (somatostatin analog) > 574247 - HAE MR R4S & 2]
AR A 5337 (neuroendocrine tumor) A somatotatin receptors (SSTRs) » FFI| AT Ga-
68 H:{T PET 25520 © 1Py biE H RTSREIXYA 120,000 B INILHRE & i EEY)
‘& ¥ J55(Food and Drug Administration, FDA)  EX M £%%7)E B /55 (European Medicine Agency,
EMA)SRIE B ZE R5R - Ga-68-DOTATATE ft 2014 4 3 AHIfS EMA Ei FDA fI5245:058
(Orphan Drug Designation) - FDA 53E{T/E4 B2 AT 2016 47 6 H 1 FEMEfE - 164
REMERZ B EEY 5 E HIDL Lutathera® (Lu-177-DOTATATE) 553 > 2018 4% 1 F £ FDA = ffi »
M AEEEEE (Novartis ) £#£[#]/\ 5] Advanced Accelerator Applications FY Lutathera ( Lu 177-
DOTATATE ) S&fA: {1552 B 1 B IS R Py 5 B RY (GEP-NETS )« Jaith 23580
FDA 12 ARV ERERC Z BS U a2 A0A (PRRT) - 2018 SRJEF% A Lutathera®fed £ i
AR AR RN 20 - W AGIRE > RO M SRR IS R - B HE R I
S5y TS BRSBTS AP 0 Richard P. Baum 2 E B 280 Ga-68-DOTATATE
Je Lu-177-DOTATATE  Z[25 BRI A M TR EE (£ SR B B SR A 5 455 T 1
AR+ ) ©

% 17T H



= somatostatin first isolated (Roger Guillemin)

= octreotide synthesis
= scinfigraphy with '2]-ocireotide

« 11In_octreotide first employed

= five G-protein coupled somatostatin receptors
(sst1-5), identified and cloned

= Mn_octreotide (OctreoScan) registered

= First PRRT with high-dose "in-octrectide

- First °Y-PRRT — Basel, Milano, Bad Berka

= First 77""Lu-octreotate PRRT - Rotterdam

* Phase lll registration trial of 777Lu-octreotate

¢
3
<
3
S
S
3

2016 — Completion of NETTER-1 Trial,
2017 [EU] / 2018 [US] Approval of Lutathera

&+t~ PRI RS A% A &% (Peptide Receptor Radionuclide Therapy, PRRT)fy#E
JEEFERE (fH4% H Richard P. BaumZdsz iy s N 7)

% 18 H



A landmark publication in Theranostics |

EMA Approval in September 2017

FDA Approval in January 2018

Phase 3 Trial of V"Lu-Dotatate for Midgut
Neuroendocrine Tumors

). Strosberg, G. El-Haddad, E. Wolin, A. Hendifar, ). Yao, B. Chasen, E. Mittra,
P.L. Kunz, M.H. Kulke, H. Jacene, D. Bushnell, T.M. O'Doerisio, R.P. Baum
H.R. Kulkarni, M. Caplin, R. Lebtahi, T. Hobday, E. Delpassand, E. Van Cutsemn,
A. Benson, R, Srirajaskanthan, M. Pavel, |. Maora, J. Berlin, E. Grande, M. Reed,
E. Seregni, K. Oberg, M. Lopera Sierra, P. Santoro, T. Thevenet, |.L. Erion,

P. Ruszniewski, 0. Kwekkeboom, and E. Krenning, for the NETTER-1 Trial Investigators®

N Engl J Med 2017;376:125-35.

| TRC |

&+ /\ ~ R H R R BB s G B A R 2 b0 Richard P. BaumZdzei s
(Ef% 281 Ga-68-DOTATATE K Lu-177-DOTATATE Z5[E % 0BG R sk i -
(fa# & Richard P. Baum# i HzE N )
TE RS R AR s ARy A4S a8 J7TH > Richard P. BaumZH<HE 1 BRI A 58 246y
IgeatET 5347 Lu-177-DOTATATERGHX TR GIE 2 1% - 9 A\ ERS PP (Pain) B2fE 5 (Diarrhea)

PSRRI CGE (B 1) -

JOURNAL OF CLinicar ONooLooy FAPID COMMUNISATI ON

JUNE 2018

Health-Related Quality of Life in Patients With
Progressive Miudgut Weurnendocrine Tumors Treated With

"Lu-Dotatate in the Fhase [I1 NETTER-1 Trial

wanid by #, Siuntbesy Moflr, Mavhi Broduwtl Mares Ciplie, Bicheni' F
Svinewrs Pt R, T i Molabiy Aaetsew Howdbban Soed Oors St bl Lo Beemi et Gieemn
o Mgk, Philipe Noxuimsth asd Foic Knotwng on Sehall o e SESTER [ Swaly cangy
E o » Gemurml F e
i_; - -_Hk“l Lig-rank = 0747 é A
& W A Mg = ™ -
= = OB ' =
= o -y —
E £ ok LW 5 = — o
= F o4 % . g o
i} Truwirmant . - = o H
B | Yo Pain = Diarrhea
— Dctrnatide LAR 0 mijj —— Cwitrssctichn LAR 83 g
a M al] 16 b B[S 20 a ] o 1t a0 2t a0
Tima After Rendemization imonths) Time After Randomization Imonthal

T Lu-177-DOTATATE ST X AR 2 1% » 3 NEERE 120 (Pain) B iR 5 (Diarrhea)
SIFEIBHAAYGE - (FE ERichard P. BaumiyEE N %)
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Lutathera®7F {y PR Y 3 BAEGEPREASRM  ERCH SE RSS2 1 5nss - 1255 —THa B

B FEHUAE R T-ES (42 1U)E 30 mg octreotide LA ) #H&5 ¢ » Lutathera U T RIFHV AT
SEIERER > BERRK 7% B B PE T B (HR 0.21 > 95% ClI : 0.13-0.32 ; p<0.001) - 7F
I B 2 B R HA (overall survival) - B BEfE45 T 60 mg octreotide FHEL - Lutathera Bl i (A f=
AeZE FEG (A:VUE 30mg octreotide LA ) fH4S &S HURH T BEFAVRCEE » 45T 60 mg octreotide
2 B S EARY TR E A 27.4 I8 F - 1T Lutathera &5& 30 mg octreotide J&H4H B! 2 5
BRr sy EEE R 42 (E Py E L ErREFS (HR 0.52 - 95% CI ¢ 0.32-
0.84) -

\T

TEAREE A o3 MR T 2E6r 28 5T H AT Richard P. Baum a0 B XA 448
HIRERREEY) 2 BEPREER - B 2017 fFEFF4GHTHY Lu-177-DOTA-LM3 BEiin N 22 MEEL)
R R > #2019 4 12 HE#{T 61 Bl A (B =1) -

HELTHT
G

SSTR Antagonist PRRT using "77Lu-DOTA-LM3 at Zentralklinik Bad Berka

Total number of patients treated by LM3 PRRT 61
Total number of cycles administered | 89

Mean administered radioactivity per cycle 6.1 GBq (range 2.8 - 7.5 GBq)

From Aug 2017 to Dec 2019
lAand IV

15
11
8
7
| l l

Pancreatic NEN  Midgut NEN Lung NEN CUP-NEN PGL-Pheo Ovary NEN Rectum NEN Others

Number of patients

THERANOSTICS Center for Molecular Radiotherapy and Precision Oncology, Zentralklinik Bad Berka

B 1~ EEFE R REREE 2017 SEFH4AE] 2019 4F 12 T 61 FIIE A 43 A RE g I
AHY Lu-177-DOTA-LM3 J&#F » 45 R ~E N LB e R B -
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=HEEHY Alpha fir 1455 DOTATATE B¢ PSMA AL A 53 bR IR Ko it s i R RS
=

& ISR KR ERSCR - HATH e 2 2019 42 12 F > (T 17 45 A dl iy oo

=

HESRE7 A1 Ac-225-DOTATATE ;&3 ([E —+—) -

Targeted Alpha PRRT using 22Ac-DOTATOC at Zentralklinik Bad Berka

Patients treated with 2°Ac-DOTATOC - 45
Total number of cycles administered | 72
Mean administered radioactivity per cycle 14 MBq (range 5 - 25 MBq)

Number of intra-arterial applications 12 (in 10 patients)

o0
@
c
3
T
Q
=
=]
e
-]
a
-
=]
=

Number of cycles

THERANOSTICS Center for Molecular Radiotherapy and Precision Oncology, Zentralklinik Bad Berka

Bt EfFEERTREE 2019 5 12 F > ST 17 45 LN o AR A
ff] Ac-225-DOTATATE J&HE -

PSMA 53 T-45 &= e & Alpha fi T > BHEEERR IR > T DUS SR
R ST TER AR - Ac-225-PSMA-617 RESA R EHE TSR 5 Ac-225
T %R Alpha i T - BUARETE H SRR REIAVREE: » N E B AR REaE S
AR > HEE AT DUAIRR S B R B B G E - OB I TET S Lu-
177-PSMA 5 AR » (HEF R AR 0T R > Lu-177-PSMA JARRFERL - RS 1Y
A > IEL Ac-225-PSMA J&H% » REFA R HrHEEAR s 522 1 (Prostate-Specific
Antigen (PSA)HYZ EHE 137 ng/ml % 0.9 ng/ml » BIEHZESEREECR » T MR B R A S E

(& —=+=) -
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mCRPC GS 9, =s.p. Docetaxel, Cabazitaxel and Enzalutamide
Progression under Lu-177 PSMA radioligand therapy

| Pt
P~ Poat- Pogt.
S FRLT: SRR PRLTI FRLTY

&
".:' “ERT a5
. . _hb ! ‘.' .i.

i 5

o g g
. _J’ l-i‘. ]
. l’ o
i
PSA 0.93 ng/ml PSA 11.2 ngfml PSA 137 ngiml PSA 0.9 ngiml
Remission after TANDEM
TANDEM PRLT (Lu-177 + Ac-225) PRLT (4.5 GBq ""Lu
pus 5 MBq " Ac)
THERANDSETICS Centar Tor Molecular RadiotFerapy and Precision Oncology. Zentralklinik Bad Beris b

B+ B EE R ETT Ac-225-PSMA A% - BRI E I R
HIRESRE > TGFE(R -

£ 1980 FAH5EEE R » 1 5% S s i AR R 1 2R ER A 15 (prostate specific membrane
antigen, PSMA) » PSM A R i[5 (5 A i Ry asa T Hi e An A AYARER - 11 2015 FHYERIKE TS
FIEG 0 B2 PSMA-617 fii5E Ga-68 (i a2 lridsy - st Lu-177 (R e e » ARISZERIR
R ELK Lu-177-PMSA 617 J&¥%1% - [fil Prostate-Specific Antigen (PSA)YE1E 38 ng/ml
[ % 4.6 ng/ml » FURHAE RAVERL - (ERERRE JTIH - HHRERR A SE B R g e b a8
4 161,360 {34 ZE 0 Fz 26,760 FYFET ] ; PSMA AYIESR ST B 2 5 A Vs B f - g
S0+ f2 B BLkE AE R R 22 58 00 Richard P Baum B EIRX - H FIMTEAETT 25 B2 T DRI
Sarp -

R ARSI B EE Y E R PR IE ] b - BRSTRUB S Y 2 e MR A B BB
B B RE S R HE T R R AR ML B GE Y iR PR - A R AT R A & 53 A (Dosimetry)
xR FEEFZH Christiane Schuchardt EE247FR Al <HE % > 40015 = L E&
HY T EE BBt Rl R - T BB E AT 2004 FEBRIGE BIR A Lu-177-DOTATATE (YRS 1
W& o3 i » 0 BARE BT AR R e A T (B — =) » sl BB e HA IR G 4
SEVNETTIERE - R IR 5 VSR (Planer Whole Body Scan) - (2% SPECT/CT =¢
PET/CT 1y 3D 5258 FEl%E ROI #i[E] 2 1% (T - dh & - FELL ¥ SPECT/CT 2 PET/CT
CEERRIIE > BHFHIBEES B R BRI FE A OLINDA/EXM RS 155 25 B iy P Ea R i i
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(& =Fru-E—=+/\) -

177y Hybrid Dosimetry

Bad Berka Dose Protocol —

B == EFFEE R B e R O E R AR E -
(#3455 Christiane Schuchardt 8% %)

Zentralklinik
Bad Berka

Bad Berka Dose Protocol - Clinical routine
b Advantages / Drawbacks
Planar dosimetry Hybrid dosimetry
« Using 3D imaging

+ Whole body dosimelry and kinetics
+ Organ dosimetry and tumor dosimetry . Scatter and Attenuation correction
«+ Improved accuracy
« Organ superimposition
+ Inaccurate attenuation and scatter cormection « Difficult segmentation (short distance between source regions)
« Tumor or organ dosimetry (depending on FoV or number of SPECTS)

( al_..."l '..-_T'I-mc_oﬂo_ﬂ M ' w TR
|  Dose Estimation

+  Late scan Approximation

. Physician of

Lim P—— ] B
+ Number of time S

of o +‘ sent | |+ Tochnotogt | =

|- i

accurate dose
estimation

— Challenge Solution
pm::u m:ﬁ::;;;:m l? ;mbh Cprnprmpiaa between the calculation model and
aach o Sl gt Y oyl ——3 daily routine by adapting the MIRD-scheme to the
acl “_ ihid ¥ special conditions at the department.
s — Bad Berka Experience —
Dipl-ing. C

i — P~ DLEmE RIS 3D SR TR
SIS 3D AT TR U ERR A - W \
(% E Christiane Schuchardtiﬁ?%mfg) RIS IR
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Zentralklinik

same paﬁent Bad Berka

Uptake

le cycles of dosimetry in the

177y PRRT: Multip

W scan 20h . satertar 100,0%

Whole body

Kidneys

ot
e 2004
DOTATATE
S0 60 hpd
Whole body mean absorbed dose
a0

ST TR R R

5] e T A 3 R
HHES N R A A T Lu-177-DOTATATE 1% » M THRSIR IR &5
(}4#% 3 Christiane Schuchardt JEEE %) & e e Ay

Zentralklinik
Bad Berka

Dosimetry in PRLT - Bad Berka Experience

¥ 8 8 §
&

Numbaer o matry cycles
ber of dosimetry yel

Number of dosimetry cycles

«E 838881318

g &8 § 8

o
r—— s
o

Dipl.-Ing. C. Schuchardt

BN~ EREE B e,

N~ B H R RS bR ORI B A T R - H 2020 £ 12 0 B

il N PAS 5 | L/— 1
RIIHT > Horft PSMA-617 75 187 2X > PSMA-I&T 7 83 X o

(#9#E = Christiane Schuchardt J#3% %)
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Clinical routine

Bad Berka Dose Protocol —

[ Evaluate therapy

» Reponse
« Clinical benefit DOSIMETRY

+ Toxicity

S
Finding optimal ligands:
PRRT and PRLT

& — -t~ BRSO AT Y B S R PR IE AU EE o SRR SO & o] FE R S B
(Evaluate Therapy) ~ {&E Afb& S (Individual Treatment Planning) % Efi 75 i ({5 52 EEY))

(Finding Optimal Ligands) (a##& & Christiane Schuchardt JEzEA %)

B\~ SRR R AR 2 (A= - (HERRET Christiane Schuchardt 1477 )
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REEAE P feRe (Liquid Biopsy)

ZHE 2B Irvin Modlin #i% 77 SiREEEY)feie (Liquid biopsies) E&PRARHIELETFE -
P ERRAE AR (B0 © IR ~ EEREPRIR)EIT AT - BAEREATERIER: - A E
2 HANE RGP BE R TR Z20 - TR i B DR M B - A2
HERHEREAE - A A EENIRGI(E =) > NREEY e B A S 5%
JEE(E =+) -

Imaging and the Limit of Detection

MRI CTSCAN FDG Ga/!!ium

mm min mm

10mm?= 1 billion cells

OmiGial. ARTICLES

Hepatic Metastases From Neuroendocrine Tumors With a “Thin
Slice” Pathological Examination

They are Many More Than You Think . ..

Dromsmigue Ehias, MD. PRD,® Jinémie 1, Lefere, D Prerrit Duviliard M.} Diane Goéré, MD.*
Clariste Dromain, MD,] Frédérc Dumoat, MID,* and Eric Bawdin, MD§

& AL~ o3 82 G BT Y A PR

Liquid Biopsies w] K £y fy = {# #o g -
Circulating Tumor Cells(CTCs) (1990~ )
Circulating Cell Free DNA(cfDNA)/ Circulating Tumor DNA(ctDNA)
(2007~ )X EREF (NGS)
Circulating Exosomes & Extracellular Vesicles (EVSs)
CtDNA KM (<2 /NEF) > MR AN EIHY ctDNA & 8 /4 [N 2 8 52 59 ({0
G N R Y BN R O - BRER R &EBe 1 = > ctDNA W2 FHEE 25 B E AN
HHERHER DI R - N EHSUI R o ih s RERERRERIERRE - H
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CtDNA Al ge BT AT 8 A& B2 M fE 88 77 & (Tumor Behavior) » fi# 2R il & 55 1%
(Heterogeneity) it i {5 47 il 7 &H 45 V) 7 458 &5 2R A — 2038 B AT Ay IR 4E -
Hl cfDNA/ctDNA fEERIR EZEAEM A = ¢+ (—)ERMEAPE (2)aR%
BB /=& 6% (second line treatment) #{f o & 4 19 6 7 5t 72 JF /) 4 A
B a0 AR E Y I se B " HUEEME - B22 EGFR T790M ZE&E Y
CtDNA g fil’s 2B 51 - %t 7] F B 38 = EGFR-TKI ZEVYa% - HAlg
1 2 B B 2% E & iR 49 (National Comprehensive Cancer Network ;NCCN) %I A

iR R fE 51 -

B =1 REEY ity ERZEWE D - (HE 2013 £ DU2AE KiEH# hnay g s -

REBBEZEZ2FRERNEBHKE

KA FEBSS B 24 Frank Rosch 2% > SfEAE s R i s so R S e i B 1Y < S A e -
1% Be w2 R B SR e FH AT FA%RE 4D In-111 ~ 1-125 ~ Ga-68 ~ Y-86 ~ F-18 » JARE AT
(o U A R 40 L At A% e (Lu-177 ~ Y-90 ~ Th-161) kzfelfH (kA% (At-211 ~ Pb-212 ~ Ac-255)
E(E=-1+—) » HAIEEE 8442 (International Atomic Energy Agency, IAEA)E A% TE 2%
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JEEEEEE Ry Y-90 ~ Lu-177 2 Ac-225 > 1f H ATEIFR G5
JEFREEY) > AP R AR R AT e
R iE G 58 R ERZE ([

=t

Table 1. Radionuclides applied in targeted radionuclide therapy.

Radionuclide Tya h Emax, MeV (*) Method of Producing

e | 100.1 B — 1.6 (~90%); 2.2 (~10%) cyclotron

1311 192.0 B — 07 (89%); y — 0.4 (82%); B/y**=1 nuclear reactor

by 147 B — 1.2(~90%); 1.6 (~10%) cyclotron

Ay 648 B — 2.2 (100%) generator 0Sr—®Y
7Ly 160.8 B — 0.5 (100%) nuclear reactor

155Re 17.0 B — 2.0 (100%) generator 1SW_.18Re
#Cy 127 B — 0.65(61.5%), p — 0.58 (38.5%) Cyclotron

&Cu 619 B — 0.4 (100%) cyclotron

7 78.0 B + 0.9 (100%) cyclotron
22py 10.6 B — 0.6 (~80%); v — 0.2 (44%); 0.08 (18%) generator 25Th»220Rn .216pg . 212pp
212Bj 1.0 o — 6.0 (100%); B — 2.0 (100%); o/ B ** = 0.67 generator 225Th»224Ra »212Bj
23p; 0.7 o — 5.8 (97%); B — 1.4 (100%); et/ p ** = 0.02 generator 2 Th—2P Ac—213Bj
M A 7.21 a—59(42) cyclotron
A 240.2 a — 5.7 (100%) generator 29Th—25Ac
Ra 273.6 o — 5.7 (100%) cyclotron

Wiy, 41 « — 4.0 (~80%) cyclotron
26ThH 0.5 o — 6.3 (~50%) generator BOY . 226Th
27Th 448.8 a — 6.0 (48%) generator 27 Ac—-2Th
Sy 1212 B — 1.5(100%) nuclear reactor
153gm 463 B — 0.81 (100%) cyclotron

* Percentage of quanta with the indicated energy value in the total amount of quanta of this type emitted by a

given radionuclide;

=+

WM EML 2 Lu-177 EFER N EF %565
DOTATOC - Lu-177-PSMA-617 J% Lu-177-PSMA I&T %
EFA/K Hp SRS 5 1.6 mm
A IEEG(No Carrier Added, n.c.a. ) STFAERIEEEE - BHFRIE A _ LR Rs i

S Lu-177 i

0.498 MeV -
(6.4%) -

SR

R

** Ratio of the amount of quanta of different emission types.

~ B R - (Int. J. Mol. Sci. 2016, 17, 33)

FEEY D WU-177 0% - BB ELE
SRAVERBLEREORT - @B 5

Lu-177

FPEEEY) (41 Lu-177-DOTATATE -~ Lu-177-
) HeEEEHA R 6.73 K #EET
HEETRE R B 208 keV(11.0%)#1 113 keV
=05
 AHE AN INERS (Carrier Added, c.a )iy Lu-177 H5 » HAR

L =L

hnEk B sHE 2 7A B 2F 2 A0 metastable Lu-177 (Lu-177m) > Lu-177m AR E2HA £ 4 160.4 K >
H Lu-177m AR P E P A b oy - B eMEE Lu-177 485 > Lu-177m & —#EER Lu-177 3%

FHRETHEIK > LA ca Lu-177 (E R B 2E Vst (i - BRm A HYBRES IR OB & B e P
AR ZIN > IR RO T RS L R
T R as B (P22 KA .+ n.c.a Lu-177 HYRRHEATE =

HEREREERT - AR ERIIRSERER - o] B BRI S

Qi ey
A

% 28 H

B B R B E R
(>90 %) > FER % B EE

B RIS EIE S s E AR
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TR PEREIL R Lu-177 ]38 HH R R [ER AR S e (7 AR > Hp— TR E e
(Direct Productiomn) » 5 KZREY Lu-176 {E F 8kt i/ Ti8 5T - T &84 metastable Lu-177 (Lu-
177m)iy c.a. Lu-177 §4)F 5 5S40 s f#HE4 7 (Indirect Production) » %5 HH =5 fE 4w R SEAF $11-176
(Ytterbium-176, Yb-176) » DI REEE AR IENEHET TR % - SeiEEd: Yb-177 » 48 1.9 /NKf 1%

TRy Lu-177 > (EHPGEE TSGR EE i Lu-177 feerh Bk -

PART B: The isotopes they are a-changin’

NO-CARRIER-ADDED 7Ly

160d|6.71d

B =+ - Lu-177 94 EERE

BHEmpE(EE T HEDE] (fibroblast activation protein inhibitor » FAPI) FNEZEEREZ
B e
fek e P Bl ks BRI ( Cancer associated fibroblasts - CAFs ) J&— i 55 S A B AR -
A HAFAEREEAE90%HY b Rz de o (JBRREE ~ RBSHe S AL ) o F R A R i R4
EALHASMEE ( extracellularmatrix ) HYEE&H ~ I/E#r4: ( angiogenesis )~ Geyzillii]
(immunosuppression ) KAbFEEFiEEME (resistance to chemotherapeutics ) A8 ~ FiRgAH R4,
HERHAAR Y R B TR TR 72 A SR SRR 1 - RfRgAH B AR AL ay o — (R M R E A
{ERFAfAR S {EEE R (fibroblastactivating protein » FAP) (VARG - (i ST 8E H &% T1E
IEHHEBZE A GHRENE R (E =1 =) - 1£19944F8 - FAPKHFL9 S ERE i 2 &
H R — 2SI (8 =1-1U) -
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Cancer associated fibroblast

& =+ =~ RERAH R A4 R AHRE (CAFS) B &4 LTS (L& 5 (FAP) HYBEFRIA »
MBS fHE H B8 PRI EHE S N g #E I EIRY (B F 2KJE: Linder et al., 2018, J Nucl

Med)

Anti-FAP Monoclonal Antibody F19

Parients

« Metastatic colorectal carcinomn CLINIE AL PROTOEOL
« 17 patients studicd

o 10N (mean age 39ves) ;7T (mean age 63yrs) Dap B 01234567

= ull pls scheduled [or surzery T::::::.:.I. .

Tafusinn
Pratocol aF 1 F1e ®
« TID: 02 me QH=T-‘J__ 2_ mg (n=4) o ¥ mg (n=0] Temaging v -
o PULET9 (8- 10 maOny infused dav 0
+ phacmasolinetics. imasng pertimed Lomace B B &
» opsies al surgery oblamed

Surgery X

Sufery
oo pdverse events observed
Awdree Beodl el AL Clin Oncol 120 119321203, 1994

& =100~ FAPKHFIOTASER B P2 EN - MEFIRE — 255

K E PN TEBTEEEE R EE R e Frederik L. GieselZB IR AL 8RR P o - FEHA [FHY
linker 5 SUEFAPSE G i 2 BEV&STR - SR T A EIHYSREEARD S L E SRR - 1T A
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e AR A PR SR R BUSORRR T3 B » ST T Ga-68185E - DL MR EN ) S e e S
PET/CTi&5 - W Ze&S SREURATA FAPINTAEY I FAPH A & ERIN1 ] - ECS0#(£10 - 20 nM
ZE (E=+7) -

H j E‘:NH
O H._H
LY D FAPI-01
Y .
ot T J
W9 o
BOTA % ”""L““.'"'?H FAPI-02

R » B s .
S o T e ""Gn.l:"‘lu|

T

H
DOTA O N A=t
W™ ™, -
L ) T L FAR|-04
L N N s T, " a S 1779 ook
l ] I Ga, ™, {"""Lu)
Jo FF
g l
o CM
. H Il L
DOTA 'il ) -'_‘naT\,N o ‘f'\::- FAPI-21
R LS iy Hza, (17|
) FF |
P
=
[#] CH J
H L
DOTA, -~ O, N, K _l=H
N e X1 S raplas
g g - e
Mo N *-\.[/ ] r.‘.F ShGa, MOy [VTTLY)

developement of FAP-targeted theranostics,
nuclides in brackets were only used for preclinical experiments

Fig. 4 Development of FAP-targeted theranastics. Chemical structures are shown for selected compounds
wihich were investigated in detail preclinically andsor Climically. Radionuciides in brackets were only wsed for

prechine al e KT TR VLS

& =7~ AEZYIHIFAPIZEYISERE » RG-S FEIRVBCR MR - #E1THRIR

BiEnY)aEs - (Lindner et al. 2019, EINMMI Radiopharmacy and Chemistry)

923 Bl R 1) 22 ) o0 i e PETICT Y &5 SR -t 79 & 288 HH B A v Bl R /25 2 LG
(tumor/background ) HYZEFAPI-04 (& =-17) » W T ER BPET/CT#E S » S5 T~
Ga-68-FAPI-045E50 5 S (= IR K BA K FHH - o BEr 7 FAPIBE R ERRIHI L)
30 BEUR T FAPUELFE R TS 2 Bl B e R VAR N - L dERig - FUARE  Msgine >
FERIR R S HUE - 72 S e TP AR R Ry SR M e B 2= B G tE A
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L H BRI o [EER - BIFDG-PET / CTAHEL - FEARAGHY U] (49107788 ) 1% - fEdRr
TRV EEAER (2288 > R ARG ) BTAT#EFTFAPI-PET / CT » IS nlpe & E 8
(&Y A FE AR TAERAZ (B =+1) - FAPI-PETEAL B 2E EENE )T FEAEEHRER
VEFDG-PETYEERY (IR - ONSJEFIGERS BRI ) DURAR A& > FAPI-
PETHE 2 FIREAE IR E A B (Ae M RIEME SRRSO HUESE ) JEERY2EE
EfH -

68Ga-FAPI-04
N™ TCOH oy
HOLL iy

"1, S
CO.H \ - |.I Pl
IﬁﬂGalfc:r o !

Imaging o JY

FAP binding

& =17~ - Ga-68-FAPI-04 #&E##[E ([& 5 2k)5: Linder et al., 2018, J Nucl Med)
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Cancer Associated
Pancreas-Ca

Fibroblast (FDG vs. FAPI)

~eo P :
3 ‘o) : e
‘ - b
’ o *» @ e
- - 4
- ?
FDG-PET FAPIHPET FDG-PET FAPI-PET =

[& =+ - FAPI-PET/CT EZFDG-PET / CTHIEL » FEIRFGAYIRUNIRFE (€103 )
& > MEFRFRHYEEAE G (2208 AR R RME ) BIRT#EFTFAPI-PET/CT - (Frederik L.

GieselZ 1% /BN E)

R 1SR HERESL - SIS IR G R S R R B - e R R B
fath RIE FUA RS LR T A URE AR MAERAEE PR A E A HUERIEE - Bk
H AT PR S & MR YIEEYI A IR - $H I FAPHIR2EN /7755 R RE R R REIRE AR A
VIRESEY) » BIHVEIEREAGER > AT T ERREh R R REaA T EE 0 -
B AT B AR R AR AR o FAPI-PETHYRZ(G2E T T HH 20 1 R
PR TN R EE B TSR 2B T REE JT - ATHGa-68-FAPI-04{£28 i
W ARVE AR IRIE 2020 S B E G F LB > IR T —(E R FDGHYZE 4%
PIRIFRHHER - [FIRFLEEEYIR B S Ry e R ey g ) (B =1)\) -

% 3B H



FAPI-PET in different kinds of cancer

i ':'11 -j fg"'t_ﬁ . L

R ..? . Ca s 1)
.: e e N
b 4 - & & 3 "f/

Hraada Ca HSCLC closacial Pancmat: © (w11 Prostsse Ca

£ Y% o W

Cwarban Ca Lsaphageal Ca Smalldntestine Ca (o Carcoma BLEHLI

& =/ ~ 2020 FAPI i 5E i RS IESS B B T R 4 -

FAPI ficiz &/ DOTA ZE G > FrEd Ga-68 FEZE A w2l 251 » JRa] LGS G
RN MR T R e R - (hFTRE EaA [EIRY linker 4H & 15 28E5915 B I FERE 4 A
WAHIEEY) o W HET TR R Y-90 ([ =1-J1) ~ Lu-177 Jz Ac-225 ([&[VU-H)HIEsE -
LLEHE FAPI HUFERERSFREE - HEYsiaT s8] FAP 11 5% (6 & HHE EHe T i 2
2GR RO B R IE I HTE T B IR A -

Y-90-FAPI-04 EJEFI TS RBGHRER N Z BERE/a i Z EIRIT 7T > &5REURAE 2.9 GBq /Y

ERDERE T R EEYE N o A EFRER M REVSCR(E =) -
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Theranostic (FAPl-lmaging + Therapy)

¥
- - L] ]
« pain release
« patient converter (from aty oy
progressive to currently stable 4

Bg¥ Loy 45 4
disease) 5 O O-Alw O O
is .

+ partial remission.

v Y- -

2019 (il kY 92019
102018

Partial response of the peritoneal mets from colon cancer after first dose

[@ =71 Y-90-FAPI-0ACJEFI T KIS AR A Z R et Z ERPRIT ST -
(Frederik L. GieselZFZ 54 %)

Theranostic (FAPl-lmaging + Therapy)

| - Control |
10 el .
- | L 1hr -J‘.:".\“A.Pl-ﬂ-‘- | '*
E ¥
L " I 1|
= | T e
% |
E s 1 =
2 ',.H-# ! (1] ]
et
Mf 000 0Ho-aT
o .-|_. 1] _;n- b 1] Al
Time after injection (d)

[EPU-+~ Ac-225-FAPI-04 H HiffE it A\ St /N B8 2 R i =Ua B ot » 45 R
ER—EEIER T » FEREHESZHIE 4/ - SEEHED AR - (Frederik L. Giesel i zE N

)
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Lu-177-FAPI-22867E i H B - H 0% B B 9T 2 B R 4K B

Lu-177-FAPI-22867K & AT 15 A JF 485 hrBaumBEZ MR IT » B G477 fRA% -
iR 45 B RINE R T A > (L /7/Ga-68-FAP-2286 47 7PET | CTi&5% » il 4/E
#HF-18-FDG-PETICT 272 L47 -BaumZL L5827 75 T et R 53 1 HTEE EE 1 52 e i) i
FHE  EGT FE L G A P e L B (A T A PAP-2286 YF 2 [ T 7FFAP-2286
EREMHTE R ([T - BRI TR R - 12 iE s A\ &84.5 GBI/ Z | » BURE
SFRERERR o A G T I S BT T RIIE - il H B F AR e e & b7 &
BRETEPHT B4 - BaumZdz G @A T12 B Lu-177-FAPI- 2286k R aEr (E101-)

FAP-2286%3B PharmaceuticalsTEAERFZE H1 HYER AR AT 5 2R E4EY)) - T /2 4 [n HERRFY R A%
TG RERIRE [m PB4 AR S (LR 1 (FAP) BYSUH G R EE(Lu-177-FAPI-2286) - FAPTEJEE +1H
e H 0 BE90% LA B HYFLRREE - BT - 4505 ERG I AIRIR S - 50 & 4EHT/A=](Clovis Oncology,
Inc.)51&I7E20204E 48 FH 55 51 ¥ FAP-2286/1 b 3¢ A 2255 PR e Bs - v R4l A ST
BREEREES » IEA RBITIEERAEN - BONFRSD » saig 8l A B2 — 5 AYREE N E] - 207
ATESERE - BONFIEA BRI 135 B A8 ) 2 FR % o RIRG B LRI AN IRE S5 - T 4Ry
O\ EHEEEAL R 2 IR B e SEBIIBON A HA IR -
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FAP Theranostics: Patient Characteristics [n = 12)

Sax Males: n=35
Females: n=T7

Histalogy Ductal Adenacarcinoma of Breast (n = 5)
Adenocarcinoma of Pancreas (n = 5}
Adenocarcionoma of Rectum (n=1)
Adenocarcionoma of Ovary (n= 1)

Previous Surgery (n = 10}, Chemotherapy (n = 8), Radiatherapy (nh = &),
treatments Targeted Molecular Therapy (n = 8), Check-point Inhibitor (n = 2},
PARP-inhibitor (n = 1), Biphosphonates / Denusomab (n = 5), TACE {n = 2),
Targeted Radiomolecular Therapy: Lu-177 Herlutin (n=2), Lu-177 Neurotensin {n=1},
Lu-177 Biphasphonates - EPANMD or Zoledronate - {n=4)

Location of Lymph node (n = 6), Pulmaonary {n = 4}, Pleural (m = 1), Peritoneal {n = 3),
Metastazes Hepatic (n = 8) and Ozseous (n = 6)

Injected Activity 4.5%1.4 GBq

Lu-177 FAP-Z2E6

[mean) Waorldwide first FAP Peptide Therapy (PTRT = Peptide Targeted Radiotherapy)

THERAMOQSTICS CEMTER FOR RADIOMOLECULAR PRECISION ONCOLOGY, ZENTRALKLIMNIK BAD BERKA, GERMAMNY

& VU+— - Lu-177-FAPI-22860YEG Rk ERH A &R - (A ERichard P. BaumZ#iy

RN )

Breast cancer -
disseminated
hone metastases

Lu-177 3BP-2286
SPECT/CT

43 hours

[P+~ Lu-177-FAPI-22861F 5% = A je i \HIERIRE SRR N B & B

E B RELRR LR SR RDUCR - (FHE H Richard P. BaumzBdHyEE% Y 7)
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AT &R (Artificial Intelligence, Al)jERIFEZERERE(E A (LB

REFEEIHY BAMF Health Hy#i{TH Anthony Chang 73 2Ly /2 =182 Baum FdZHIE(F
ARG > A5 RER(E A B IB A B AR IERE A T B B AT (e Ry T - it
mAIEHEA GBS R E RV &R N TSIl - e e HmEana
FHAMESEE = - BUtF) -

Clinicians Resaarchers
BAMF Al Platform {Hardware +Software)

Pathalogy

LE R A &
LA R B} ]

Radiclogy - -

L

BAMF Al Plattarm (Hardware +S5oftware)

BEAMF

&0+ = + BAMF Health 3k Al &35 -

Development of Al software for PET/CT image analysis

(Bl . [ ELE: -

| a
|
|
i
|
|

Qualitative assessment
Tratfic light principle
Physlologle - green
Suspicious - yellow
Pathalogical - [

Quantitabive assesmeant
Wol

MTV

sy

Radlormlcs
analysis of all relevant
radiological pararmeters

aE oroo@mome-ana

Covrlesy Or. Anthany Charyg, Benl Hec!th, fichigon

BP0~ A TR PETICT SAG57 ZHT
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Theranostics Therapeutic Modeling

We treat what we ses

We see what we treat !

......
'''''''

EVO+1 - AN TESREZEESFEI ISR - se(EEEREERyHEr -

TS R S AR B % B4 (Radiolabeled Antibody for Imaging and Therapy)

AR B fRE B E A Wolfgang Weber 205 &5 UR MR EHEE R B LRG3 - TRIE
2B FDA fZ AR SRR RERET - SRR EEA BRI Oy 188 2R i AG 4%
VIR G AN » TAT W A2 e e G IR EE VI R - iR R (BT --7X) » 2018 A4
17 {45 FDA fZ4 Ei(Erd-Ft) -

Tin
FDA approvals of new drugs over time

(| ..';:.;.
" \
n . o gt B
g |
[ 2 T B '! l'-] u n Ll
F | u u | n u | n |

| |
| | | iy 5H s | |
M lral e aal ||- ol [ 1| isl fmyf bl ol om (e ) G e (IR e See b 195 fadl e
| | | ! | i | !

IS BB Y [ |
NEN O, I O G0 RN RETL IR e P

" .n'i-" Fe | mn .'r:u' -.'. 1 |'I|l- .:I.I' Win e ImA
NMEs = naw molecular entities
BLAs = blalogics license applications

A Mullard, Mature Reviews Drug Discovery (2019) 18:85-89
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[EVUF-75 ~ S50 FDA R AT EER (R Bdeat - SBAZAE PR 2004 S LK 2 R S ik
B4

FDA approved new antibodies over tirne

4]

w

L]
313
I I A
-111 II III
Ill l.lll

PP *’{*-ﬁ”ﬁ’&‘ e

2017

amﬂlrl

ﬂl‘l

| ﬂIlHi 1

Eal e LA It
A Mullarﬂ Matura mes Drugﬂl:cmeryr (21:]19} 15 EIE»EEI

VO£~ S2E] FDA RZERTHURSHT S8 (R T BT » 2018 4245 17 fRf2ok Bl -

FERE R R TEEEY) (U LEE R U ERIBR R Tlr 25 > e tiA(immunotherapy)
RERNENE S R 240 > PRl B IR - EREF SO o FUIREARGEREZET 1992
A T AR ERBRR R ESET-1(PD-1) » WiEEE PD-1 2 T 4HAf EAVHIHISZES - thEE B EhE
TEPRRER ] 4y R s A O > ACERPRESE PD-1 JUiSEh eI/ NIRRT - R MR A
B AR - PD-1 HYZ 8GRy PD-LL > ReJRRdAtRe iRt PD-LL B T AAah & - #E M i
T 4ifEeYE(E - BATIH] PD-1/PD-L1 SRE(FIRESISAYDUIGEEY) - RZESHE T difRmny
PD-1 #1745 & > #5H1 PD-1 fifGsha T dHARmmny PD-1 - A I fE R AtA pr %2R HY PD-L1
B4 PD-1 45 > [ AR AHAEIa T HHEAYS(E - HATSHEHERAE R EFRIR PD-L1 #Y%RHE
%% PD-L1 $i4G - #5rh PD-L1 Hifcqh & iR iRt mny PD-L1 » AR [ - RER 4HAe ] T 4HAE
myE b > 35 PD-L1 A ={EPiiEE &8 i - 53 FIE Tecentriq (Atezolizumab) ~ Imfinzi Jz
Bavencio - [ RV 5o DiasE T RIREREUSE = 10 - [N - PD-L1 BYBTAG S 2 AL AL BERT
FEECHTEEI A% E AR B S 5 T -
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£ Theranostics {y# e L Ga-68 7B --321l] 68 713 - 1 & HI/ Ny T BBk SR A
VBN 73T 0 Th-89(Zr-89) P/ EEEH 3 K - AN RAYIFEIINES - Wbl
JARYRH - (NI $5-89 PEEED AR Y 73 TR E 1B HEDUAR(E AR I 7 M B AR R P —
-l (=it AN

Radiolabeled therapeutic antibodies for imaging Tum
#9Zr-Atezolizumab PET

Bensch st al. Nature Med (2018) Figure 2 and 3 ia

[+ > $-89 FREE R BRI (Zr-89-Atezolizumab) AEHE RS A A: Y 73 fRe 14 =

£ Weill Cornell Medicine/New York PreshyterianHospital /5 Shankar Vallabhajosula 7%
BN AR AT D RS X B 253 7 H - 1987 FFEERRDIAS TELL SRR e R
PERESUR (PSMA) AP ERGERS - 52— TR HET 2 B S M A iRy M s i L R 4
HEROI S P 7 AR e R A AR e TR AR (1) - BEPRDTAG 7TE1L BEPRPTAGAE In-111 #5555 -
2% Ky ProstaScint (In-111-capromab pendetide) pgE b fn b @ MU FRERRE 2 28 - 55490
[E R P B R SRR U (PSMA) VAR S MEIGS S Y BE PR TAS 9591 (mADb HuJ591 )
A | A N HRER PRS- WTFEAVEE AR - mAb Hul591 RS PSMA HYEE[FEIGHE -
e e RERE B A eRES I EAGEESZ P ReEA 18 ERIEE - Mgl i

BEDURE (PSMA) 2425 Ry IR HEE st Bl R RIRAE R e iR U -
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Prostate Specific Membrane Antigen (PSMA)

— PSMA is a surface antigen
expressed virtually on all
prostate cancer cells

[ J5e

— PSMA expression increases _ AT
progressively in: 3 L) portion
* Higher grade tumors
« Metastastic disease :
» Hormone-refractory ' P e |
Prostate cancer partic gt
— PSMA is internalized u:-.. ol
— PSMA is expressed also on the
neo-vasculature of solid
tumors but not on normal ProstaScint

tissue

EEERR R EMEATUR (PSMA) (HRESSTEEL B RS TELL K 3591 Z fERIREIE

PSMA J2—7& 100 kD iy Il ZUESHENED 5 - FEFT A fRE R 93 - el e B EE
AR MRV B S B ARSI T > PSMA R E EZ M I(EVY-1-1) - S59NE
2011 4F Atlab BEZENE|TI BZL W) Sl EERAAE h E T3 FH VB R E AT S 1 259 Lu-
177-3591 - 1 3E AT 2 BREGIE A 852 AL 2 B S NI 22 LY BEY Y B8 (H 2R B35 1N/11B
ERPReER T2 - Atlab B§ 82/ SIRHEE — S B 3 AIERIR SR - Lu-J591 2 —TE il 2
PR 25 2400, B RS TR A A U (PSMAE(E PRV BE PR UAG 0591 - (B A BFE IR
MEEIMZE Lu-177 « —HARI —BASRERE0HE T 108 (5% 14 RE SIHR S e i B 2 B T e
FOMZ 1M - HHESRRIEAE T ANf¢ 2003 4FFHLG > BL Y-90 B¢ Lu-177 #ETTESE - Weill Cornell
Medicine/New York PresbyterianHospital #E1T— 2SI GFRMERRRER - H AiEIFE_EI5AERR
BT (B At BAH—)
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Radiolabeled J591: Clinical Studies at Weill Comell Medicine

o Initial (1st in human) studies of trace-labeled '"'[p-
DOTA-J591: demonstrated safety and targeting of
J3591 in men with mCRPC!-

Phase 1 (single-dose) : demonstrated safety,
targeting, and preliminary efficacy in mCRPC4

Phase I (single-dose) : demonstrated safety,
targeting, and preliminary efficacy in mCRPCS

Phase II (single dose) : demonstrated
efficacy in initial 32 subjects, subsequent analysis with
significant dose-response and preliminary
biomarkers®

0 Phase 1 fractionated-dose dose-escalation study-
demonstrated safety, confirming hypothesis that t'n‘.:_l'y.ﬁt
cumulative doses could be administered as a split dose’?

o Phase II (single dose) expansion phase:
confirmed efficacy and dose-response with exploratory
biomarkers®

o Phase 1 fractionated-dose plus
demonstrated the ability to safely combine fractionated
"7Lu-J591 with docetaxel 75 mg/m* in men with mCRPC?

o Phase 1 fractionated-dose expansion phase:
provided efficacy data, confirmed dose-response, continued
analysis of exploratory biomarkers'?

7+~ EERRIRS 1591 AVEGIR SRS e
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Radiolabeled J591 mAb

Diagnostic RPs Therapeutic RPs
* Tn-DOTA-hud591 « BILhuJ591
* ¥9Zr-DFO-huJ591 * Y-DOTA-huJ591
« ¥Zr-DOTA-IAB2M -« ""Lu-DOTA-huJ591
(J591 minibody) |* ?25Ac-DOTA-huJ591

&t~ BPRDAS J591 HYERPREERERfE AR 0 BlsE & R e E Bl e R I U 1
I TR IR R AT s B\ RS PR, -

TR MRS HURS TR R PR IE T & » e R s a2 2 MR AR S S HYEE - B0 b
Lu-177-PSMA-617 Rk A R ER (8 71 ) » PRIEEFAT R A5 5 (Ac-225-0501) ([l 71 =) ¥
EASTIR(LU-177) SR RS T USRI - AN R E Lu-177-PSMA-617 7R AEGPRsAEG% » I8
A Lu-177-J591 B Lu-177-PSMA-617 B EARRET IR WSO &= AT (8 71 1Y) - FH Shankar
Vallabhajosula 5z (2 &1T - Ac-225-0591 ZEEHIHT - B BB BB RS IR ORI & ELE Lu-177-
J-591 A 100 fZLA F 1M Lu-177-PSMA-617 1Y -~ B B B B v i S e WSO | 2 A (R (8 7 70) »
Weill Cornell Medicine (/] Lu-177-PSMA-617 ~ Lu-177-J591 274 MEER R A ER 45 BR80T > Lu-177-

PSMA-617 “Z& (B A7)
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177

Lu-J591 Rx: Excellent Targeting & PSA Response
30/32 (94%) with accurate targeting of known sites of disease

FwPe-MDP bone scan PSADT=3.9
6 months

i

X
-

v - y .
FITR B L LR I LR R A

iy

BFET - EERHIEE Lu-177-0501 31T B PR BRAS ST - HL ey B B i
M BLERERY -

B

225Ac-DOTA-J591 mAD therapy in Prostate Cancer
68Ga-PSMA-11

89% decline

pre 225Ac-J591 Tx Post 2250-1591

Drs. Tagawa, Bander and Vallabhajosula

Weill Cornell Medicine

BITiF= ~ BMRHUH Ac-225-1591 HET -2 B PRIABASS BT - 1F LU-177-0591 HEFTa (s

& > JEBRHERAYIA A - FELLE Ac-225-J591 SEYAHE - EUR RIS HIIEEEIEEL GFR R -
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Radiation Dosimetry: B vs. Particles

Radiation Dosimetry (mGy/MBqg)
Organ (] T BT .
Lu-PSMA-617 |""Lu-J531 mAb |**Ac-J591 mAb

Lacrimal glands 2.82 |
Salivary glands 1.41 |
Parotid glands 1.47 |
Kidney 0.88 || 1.4 | 382
Liver 0.28 | 2.1 | 591 ‘
Eune marrow 0.034 l 0.32 '|, 66
Total body , 0.063 '| 0.19 \

= AC'ES, RBE_:E——#

BF U~ Lu-177-PSMA-617 ~ Lu-177-J591 J& Ac-225-J591 (BRIl 5] & b

3 on Lo s Pen \ 3
Max Gy| [Lu-PSMA-617 Lu-J591 mAB

Limits 8 GBq Dose | | 5.92 GBq Dose
Lacrimal glands 40 22.56
Salivary glands 20 11.28
Parotid glands 30 9.36
Kidney 23 7.04 8.35
Nasal mucus membr 37 3.36
Liver 32 2.24 12.43
Bone marrow 2 0.272 | 1.89
Total body 2 0.504 l 1.12
Patient dosimetry estimated for BSA =2 m
7 4-PSMA-617: 4 GB.quﬁl x 2 = 8 GBq total dose (2 doses given 2 weeks api
g1 = 202 B = S O

BlFH+7F - Lu-177-PSMA-617 ~ Lu-177-J591 fJui gk Ui s & bhis
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& 71175 ~ Weill Cornell Medicine Y Lu-177-PSMA-617 ~ Lu-177-3591 - MG R B

GEERLEEST > Lu-177-PSMA-617 274 i fE

BRI S - BUAMIESED USEE RIE _ LA T 2k - Diis B =& - INILE
{EFHRY GRS - SRR U BTN IR EEY) Rl > sEME BRI R E IR S5 B IR
& . HAesEyirasaumie - SEhEnZE 28 T A R IR DT (In-111-hul591 ELE8fE Fy
H4H) F-18-DCFP = Ga-68-PSMA » [l 558 NP2 R ERYR2IE 520 > IR F IRy fide(1-131-
F19) S%fE ¥ 5 Hy F-18-FAPI-04 - HEREEYIGH 4 S S ORHERTAL - (RE5 B SV (E
htt)e
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Immuno-scintigraphy paves the way for Tum
small molecule imaging

PSMA FAP
ln-huJ591 '8F-DCFP "WIF1g EeF-FAPI-04

‘.i_".il

-
Manis &t sl J Urol G et -al. J Ml Med Wedt at &l J Cin Oneol, Kratactwd sl al J Nucl Med
170, S84 —S89, 2003 514BR3-89 012 12:1183-1203, 1994 6 BO1-805, 2010
2003 2012 1994 2019

il 7+~ B S R BT 2 SR (In-111-huJ501 1§51 BB 5y F-18-DCFP »
TS S RN T, » TR HIHRE(1-131-F19) SR RIS F-18-FAPI-04 -

TRiE a B LR RIS S 4 st & F4E A 5,000 LERERETIR A » 2EISIPI9ER A

74 5% - BFLIA 1,200 \SEEERE  REEE R AEERERSEEE - Z350E - TUR
FALREE AR T A\ S AL T > Lu-177-PSMA X & SBVEL T R8RS AT 5 e
EFITE AR AR R - RIBTEE] Baum ZaRAIbTST - BENESEENINE 9 [MHE&
F136 {5 H > HA&PREIFHR#A: > FornHIaREE A RS 2L - IR BOZ LUR
#8974 (Compassionate Use) AR AR HET T it e £ H 3E R ME T BCAR 6 AEAH A R PREBR
B RGBSR L > BRPRES BB E oA R ERE - B PReBR it B Rl LU a AR T a5 T B P e
FAZ B G LB TTBUN E BUKR E B ERER T AR S - AR AR
MEBERERETH] > [NILEST Mg Bt b (EEIAYBT ST ERELEET 2 ISR © Lu-177-PSMA
LB SR AT 22 vhu 3 =G RS S TR e &8 B 4 R MR U S B st -
FEEE > FEEAE 2016 FEAEEIE (ARRSEREEINE) - IRRISNTATEHY " B2
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PHEPE AR ERRE RS - BRI A HVEEY AaRE - i LIE B2 B it AR
B ERITRRRTER o SRR N A - i N R ERH A E R S 20 > [HE
KRN 2D —IHBEER - R PO S SRR e - BIA AN BB ERE - 1
IREABa RO ERR R A Bl B R B ES PR e it 25 2 (R0 IR BT FR B A% © Lu-177-PSMA
EEEYIHRBEGE ] - AT IEAERE S LEIREEY) - DU e B S B ARYRR DSy - H AR
PSR BRI - ERATHHEEZ T > e EEAIERER - G iisdE2iam 18
[ &) —2K 10,000 BT > IE—FHBRIRMREINEE AR PRLT BIEHIFR K -
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2 & E H

() B2 REYHE 2ol G FEER A2 EE > 4 H M %E K E
A% - % 0T A 3% Jee B #E i /¢ (Precision Oncology) &9 A & A In-111 5k, Ga-
68 2 BTZfE ~ FAHC Lu-177 JG WAL MR - /TR MR YR % -

(Z) BERKEEY) & BB 8 1 B2 ) 07 (6 RO > [E B H 38— - 5 S0k R B M > 7]
FA 1A 3% 2 i 422 B B ) S B R R > A P T 95 J A K 4 S 22 B 06 B R 1
TR B EEY) - BA BB A IR 28 i (LB E R AT
FEXK -

(Z) MR BRI E XL B EY R B EMGE - ERS HEEKEEY A = 5
Beatim o - EEBEHZBEYEREESHEKE -

(TO) B2 Wt A s @R A & B 2 W98 N B 2 M0t S8 B PR 0 5 & - B P &% T 4H
2 BB ET A
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(—) TR AR RS R Rl 3% Rl R R AR BRI RS gk AR

THURSDAY, DECEMBER 12, 2019

Registration at Zentralklinik Bad Berka

December 12, 2019

FRIDAY, DECEMBER 13, 2019

Registration at Zentralklinik Bad Berka

Opening Ceremony at Zentralklinik Bad Berka
(Auditorium Station 33)

F Welcome
Richard P. Boum (Bod Berka, Germany)

Opening Remarks

& Representatives of Rhon-Klinikum AG /
Zentralklinik Bad Berka
Bernd Griewing, Bod Neustodt (Germany) /
Merten Hommann, Bod Berka (Germany)

F International Atomic Energy Agency (IAEA)
Francesco Giammanle, Vienna (Austria)

o
o
]
m
His.
1
&
g
-]
[

&F World Association of Radiopharmaceutical and Molecular

Therapy (WARMTH)
Irene Virgolini, Vienna (Austria)

F Society of Nuclear Medicine and Molecular Imaging (SNMMI)
Hossein Jadvar, Los Angeles (USA)

# European Association of Nuclear Medicine (EANM)
Ignasi Carrio, Barcelona (Spain)

F Gesellschaft fiir Internationale Zusammenarbeit (GIZ)
Axel Klaphaoke, Bonn (Germany)

& International Centers for Precision Oncology (ICPO)
Oliver Buck (Introduction of International Centers for Precision Oncology)
Bayerisch Gmain (Germany)
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SCIENTIFIC PROGRAMME

Opening Lecture

Fichard P. Baum (Bod Berka, Germany)

ON THE HISTORY OF THERANOSTICS - FROM PAUL EHRLICH
10 PRECISION ONCOLUGY

Session |
Hons [lrgen Blersock (Bonn, Germany)

A GOETHE'S GENOMIC REFLECTIONS ON BAUM - GRAU IST

ALLE THEORIE
Irvin Modlin (New Hoven, USA)

A& FROM ANTIBCODIES TO ANTIBODIZS IS THERE A FUTURE
FOR RADIOIMMUMNOTHERARY 2
Steven Larson (New York, USA)

& MAGIC BULLETS FLY AGAIN - THE REVIVAL OF
IMMUNOSCINTIGRAPHY AND RAJICIMMUNOTHERAPY
Wolfguiy Weber (Murich, Ger mary)

A FAPI: A NEW ONCOLOGICAL IMAGING PROBE
Frederik Giesel (Heidzlberg, Germany)

Mctthios [iber (Munich, Cermany)

4 FROM TARGET TO BAD BERKA - OR WHY 38P SHOULD
REALLY BE SBP
Christiane Smerling (Berlin, Germany)

A& MOLECULAR DIAGNOSTICS IN VITRC AND IN VIVD: TARGET
SHIFT FROM TUMOR TO STROMA
Ralph Wirtz {Cologne, Germeny)

&4 MOLECULAR RALIOTHERAPY: OVERCOMING RES/STANCE
Johanes Czenin (Los Argeles, USA)

12:45 - 13:45 Lunch, Visit of Trade Exhibition
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SCIENTIFIC PROGRAMME

13:45 - 15:45 ST Q]
Chairpersons: Klaus Kopka (Dresden, Garmany,]
Vaocko Kromer (Santiego de Chile, Chile)

F THETIMES THEY ARE A - CHANGIN: RADICMETAL
THERANOSTICS FROM =Y [ Y TO =*GA / "'LU AND BEYOND
Frank Rdsch [Mainz, Germany)

4 THE BRIDGE FROM RADIOCHEMISTRY OF THE

LANTHANIDES TO *Ac
Gard Beyer (Geneve, Switzerlanc)

& HIGH-PERFORMANCE RADIOPHARMACY - THE BASE FOR

MRECISION ONCOLOGY
Nirk Miiller (Rnd Reren, Germany)

Fiidar

an
=4,
=
Ml
o
=
e
o
=
E
)
o
o
]

Cnairpersons: Joe Min Jeong (Seoul, South Korea)
Nicholas Fhilip van der Meulen (Villinen, Switzerland)

& TERBIUM “SISTERS™: MORE THAN JUST A

“SWISS ARMY KNIFE"™
Cristing Miller (Villigen, Switzerland)

& THERANOSTIC RADIONUCLIDES AND HOW TO PRODUCE
THEM
Aadreas Tirler (Derne, Switzerland)

4 CONTRIBUTION OF NUCLEAR MEDICINE IN EARLY BREAST
CANCER: FROM SENTINEL NODE TO *Y-BIOTIN

RADIOTHERAPY
Giovanni Poganelli (Meldola, Itay)

15:45 - 16:15 [Tea, Visit of Trade Exhibition
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16:15 - 17:30

Session Il
Chairpersons: Markus Luster (Marburg, Germany)
Partha Choudhary (Delhi, India)

& FES IN THERANOSTICS OF RECURRENT BREAST CANCER
Jean-Noél Tolbot (Paris, France)

& PSMA TARGETED THERAPY WITH RADIOLABELED
ANTIBODIES: CORNELL EXPERIENCE
Shankar Vallobhajosula (New York, USA)

Chairpersons: Hossein Jadvar (Los Angeles, LISA)
Madhukar Thakur (Philedelphia, USA)

& THE PSMA STORY - FROM THE SHADOWS TO STORM

URO-ONCOLOGY
Martin Pomper (Baltimore, LISA)

J #Ac PSMA IN METASTATIC PROSTATE CANCER WITHOUT
PREVIOUS CHEMOTHERAPY
Mike Sathekge (Pretoria, South Africa)
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SATURDAY, DECEMBER 14, 2019

Session IV
Chairpersons: Kjell (Qberg (Uppsala, Swaden)
Edward Wolin [New York, UISA)
Kalevi Kgiremo Helsinki (Finland)
J COMBINING SURGERY WITH PEPTIDE RECEPTOR
RADIONUCLIDE THERAPY - A STEP FORWARD IN
TREATMENT OF ADVANCED NEUROENDOCRINE TUMORS
Andrea Frilling (London, UK)

& INSPIRED BY....
& MODDE OF ACTION OF PRRT WITH ™LU-DOTATOC -

EMPHASIS ON THE IMMUNOLOGICAL ASPECTS
Cees van Echteld (Oresden Germany)

& THERANOSTIC RADIOPEPTIDES IN NUCLEAR ONCOLOGY:
DESIGN, PRECLINICAL SCREENING AND CLINICAL
TRANSLATION
Theadosie Maing-Nock (Athens, Greece)

o
o
L]
(]
n
=1
=
B

&
-
a

Dec

Chairpersons: Frans Corstens (Nijmegen, The Netherlands)
Dieter Horsch (Bad Berka, Germony)
Ken Herrmann (Essen, Germany)

& SOMATOSTATIN RECEPTOR EXPRESSION DETECTED BY
IMMUNOHISTOCHEMISTRY
Giinter Kloppel (Munich, Germany)

& OPTIMIZING TARGETED TUMOR THERAPY IN THE CONTEXT
OF TME AND MOLECULAR BACKGROUND - THERANDSTICAL
ONCOLOGY AT ITS BEST
Patricia Grobowski (Berlin, Germany)

& THE LUGENIUM TRIPTYCH: ODE TO A THERANOSTICS

TRANSCRIPTOME
Lisa Bedei (New York, LISA)
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SCIENTIFIC PROGRAMME

11:00 - 13:30 Session V
Chairpersons: Helmut Macks (Freiburg, Germany)
Huokim Bouterfa (Wirzbu'g, Germany)
Chen Liu (Beifing, China)

#F MILESTONES OF THERAPIES IN NEN
Marianne Pavel (Erlongen, Germany,

A THERANOSTICS WITH SOMATOSTATIN RECEPTOR
ANTAGOMISTS
Dumian Wild (Basel, Swirzeriand)

F HEAL WUHLD DAIA FRUM THERANUSTIC CLINICAL CENTHES
OF EXCELLENCE DEFINE ACHIEVABLE ONCOLOGY PRACTICE
QUTCOMES WORLDWIDE
|- arvey Turner (Merch, Australis)

& PRECISION ONCOLOGY: CHALLENGING THE CLASSICAL
STATISTICAL EVIDENCE-BASED MEDICINE
Vikas Prosad (Ulm, Germany)

Chairpersans: John Duscombe ([Cambridge, UK)
Soign Ciryn (Kenermwn, open)
Michoel Kreifl (Magdeburg, Germany)

F DOSIMETRY AND RADIOBIOLCGY IN PRRT:
WHERE ARZ WE TODAY
Marto Cremoaesi (Miana, ftaly)

& LU-177 DOSIMETRY - THE BAC BERKA EXPERIENCE
Christione Schuchardt (Bad Berka)

& PRECISION THERANOSTICS...*TO D OR NOT TO D*
Richard Wah (5t, Lowis, LISA)

AEPITES

=]
m
n
=
=
8
e
B
o)
(=]
i

Vist of Trade Exhibition
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SCIENTIFIC PROGRAMME

O ———————————

ATETES[ETY  Session VI
Chatrpersons: john Prior (Lousanne, Switzerland)
Zhi Yeng Beiing, China)
Harodo Amaral (Santioge de Chile, Chile)

J SEEING IS BELIEVING: TOTAL-BODY POSITRON EMISSION
TOMOGRAZHY
Simon Cherry (Davis, LIS4)

& PURPOSE-BUILT MEDICAL Al PLATFORM LIGHTING THE WAY
TO INTELLICENCE BASED PRECISION MEDICINE

Anthony Lhaag [srand Hopids, USA)

Chairpersons: Monfred Rscher, (Kessel, Germany)
Morkus Essler (Bonn, Germany)
Klemens Scheidhauer (Munich, Germany]

& PRRT OF NEN: SAFETY, SLURVIVAL, AND OLTCOME
PREDICTORS IN A LARGE COHORT OF PATIENTS WITH
HIGH CRADE, OTHER SSTR EXPRESSING TUMODRS AND
RARE CONDITIONS
Jingjing Zhang (Philadelghia, USA)

# PSMA RADIOLIGAND THERAPY (FRLT) - IS THE EARLIER,
THE BETTER?
Harshad Kulkarm (Bed Berke, Germony)

& INTRA-ARTER!AL PRRT OF SSTR-POSITIVE LIVER
METASTASES - THE BAD BERKA EXPERIENCE
Avirai Singh (Bad Bevka, Germary)

& RANDOM WALK IN NUCLEAR MEDICIME - HOW A CHANCE
MEETING CHAMGED THE COURSE OF NET PATIENT CARE IN
THE LIS
Josh Mailman (Sen Foncisce, USA)

1630 Closing Remarks
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