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Simple brilliant idea:
For this idea you need a radioactive indicator...

1923 Distribution of radioactive lead (ThB = 2"?Pb) in horse-bean,
Hevesy G. Biochem J. 1923, 17, 439-445.

LIIl. THE ABSORPTION AND TRANSLOCATION
' OF LEAD BY PLANTS.

A CONTRIBUTION TO THE APPLICATION OF THE

METHOD OF RADIOACTIVE INDICATORS IN THE

INVESTIGATION OF THE CHANGE OF SUBSTANCE
IN PLANTS.

" By GEORGE HEVESY.

From the Institute of Plant Physiology of the Agricultural High School,
and Institute of Theoretical Physics of the Universily, Copenhagen.

(Recetved May 4th, 1923.)

Georg Karl von Hevesy
,By making use of radioactive (Gyorgy Hevesy)

. . August 1st 1885 — July 5" 1966
indicators we can label atoms (ions),

molecules and even larger units.. .;
subsequently, their path and fate in
the living organism can be followed.”

Nobel Prize Chemistry 1943

.
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Modern (Radio)Tracer Principle / Radioindicator Principle
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GMP-compliant Production of Radiopharmaceuticals@HZDR 2022

GMP

® 200 m? clean room area

= 12 hot cells (class C)

2 dispensing cells (class A)
8 automated synthesizers
GMP certificate 2019

Projects with industry

® GEHC: approved
manufacturing of 8F-
Flutemetamol (Vizamyl®)

®= ROTOP-Radiopharmacy:
cyclotron based production of
123]-jodine as radionuclide

Radiopharmaceuticals produced
in 2022 (315 batches)

" [*F]FDG (GlucoRos)* (179)

= [18F]FDOPA (DOPAROos)*) (46)

"  Na[*®F]F (NaFRos)* (5)

= [YC]methionine (47)

=  [*F]PSMA-1007 (24)

" [*8F]Flutemetamol (14)

*) with marketing authorization

Cyclotron TRFlex (+231 batches)
= 123 (124)

= 7Cy (40)
= ®4Cu (48)
] 133La (7)

= 1313 (12)

Recent developments

= transfer of [*®F]PSMA-1007 to
University Hospital Dresden since
2020 (628 patients)
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Translation into Total-Body PET/CT

Visionary future Technology: e.g. uEXPLORER

PET Tracer X PET TracerY
. . 0~600 s 600~1,800 s 1,800~3,600 s
LR
\ \
4 » L f o 5 &
: : |
¢ ¢
= | =
\ 4
T
. | i
5-15min p.i. 30 — 40 min p.i.
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Zhang X et al. J Nucl Med 2020; 61:285-291; Badawi RD et al. J Nucl Med 2019; 60:299-303; https.//usa.united-imaging.com; Giesel FL et al. Eur J Nucl Med Mol Imaging 2017 Apr;44(4):678-688.




Imaging & Therapy (TAT) [®3Ga]Ga-PSMA-11 & [2*°Ac]Ac-PSMA-617

¥ 4 treatments with
& 225Ac-PSMA-617

>
12/2014 9/2015
PSA = 2923 ng/ml PSA < 0.1 ng/ml
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Kratochwil C et al. J Nucl Med 2016;57:1941-1944.



Consolidation of (new) paradigms through approval

THERANOSTICS

an emerging tool in drug discovery

and commercialisation

he term theranostics was probably first

ny's business model in developing diagnostic tests

OC S0 194-08

LA K 18138
Multi-dose Vial

Trastuzumab
HERCEPTIN®

directly linked to the application of a specific ther- 440 mg
KEEP REFRIGERATED

apies. In the case of PharmalNetics this takes the
form of new generations of point of care coagula-
tion tests supporting coagulation therapies:
Diagnostics — the ability to define a disease state.

Theranostics — the ability to affect therapy or treat-

ment of a disease state.

Some examples of theranostics
CASE STUDY 1: Herceptin® and HercepTest® —
the birth of Theranostics?

was a key day for theranos-
tics. o
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Gilham I. Drug Discovery World Fall 2002; Martinez L et al. US Pharm 2011;36(9):HS25-HS28.

Genentech, Inc.
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...On that day the FDA granted simultaneous approval for both
Genentech’s Herceptin® for the treatment of stage IV breast cancer
and Dako’s HercepTest® for diagnosis of Her2 overexpression...”

“HercepTest is indicated as an aid in the determination of whether
trastuzumab treatment may be considered.”
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You need an ideal biological target: Scintigraphy of the Thyroid
by ,authentic” targeting of the sodium iodide symporter

Concept of Radioisotopes

(in principle already theranostic approach) : wﬁs
""h-h r
123 5 124 5 127 y 131 5 o
53 53 53 53 s
T,,=132h T,,=4.15d stable T,=8d

Y B* (+7)




The Concept of Radionuclide Theranostics: Tandem Nuclear Medicine / Radiopharmaceutical Sciences
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Early Stage _/\N/YOH
. 0\\\\-'-'OA OH
¢ P ,
‘3 i 68Ga, 18F for Imaging
0" 'NH .. 77Lu, 225Ac for Therapy
< O
HOY\N)LN OH
g # H g
h 4 — b o
r %
- D g
A
18
[ F]PSMA_'1OO7 Biological Targeting . Link
3h p.l. Target Vector BARRE S
Primary j
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Late Stage

['*F]PSMA-1007
60 min p.i.
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Giesel FL et al. EINMMI 2017 & 2016 IMAGE OF THE MONTH JUNE; Résch F et al. Pharmaceuticals (Basel) 2017; Collaboration Cyril Bafinka, Charles University, Prague; Baranski AC et al. Doctoral Thesis 2018



Color-coded periodic table with current or potential radionuclide applications

H ® PET  ©® Beta Therapy
11 @ SPECT ° Alpha Therapy
o ® Auger e- Therapy

Hg

*Lanthanoids

**Actinoids

Actinium Thorium Protactinium Uranium MNeptunium Piutonium Americium Curium Berkelium Californium | Einstesnium Fermium |Mendelevium| Nobelium | Lawrencium

.
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Kostelnik Tl, Orvig C. Chem. Rev. 2019;119:902-956.




Availability of theranostic
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Challenge Radionuclide Availability [for in vivo theranostic approach]

/ *Positron Emitter Gallium-68 (®*Ga)

68Ge
288 d

Gallium-68 (%8Ga)
T,,=68m
E o+ = 0.830 MeV (89%)
E, = 511 keV (Annihilation)

68Ge/®Ga-Generator

176Yb(n,y)177Yb9177Lu

Lutetium-177 ('7Lu)
T,,=6.71d

meanp- = 0-134 MeV (100 %)
E, =208 keV (10.4 %)
R = 2.0 mm

m

E

*Beta-Minus Particle Emitter Lutetium-177 ("77Lu)

31-May-2023 9. Innnovationskongress Chemie, TUD/VCI Landesverband Nordost, Dresden

n the

de Chart.

iz
DRESDEN {7\
~od

concept

Fam



13

Challenge Radionuclide Availability [Feasibility of in vivo theranostic approach]

/ *Positron Emitter Gallium-68 (8Ga)

B8Ge [ | (P, 2n)
288 d -

Gallium-68 (°¢Ga)
T,,=68m
E

mean,B+

68Ge/®Ga-Generator

= 0.830 MeV (89%)
E, = 511 keV (Annihilation)

Fluorine-18 (3F)
T,,=109.8 m
E

mean,B+

= 0.249 MeV (97%)
E, = 511 keV (Annihilation)

180(p,n)18F
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Starting point of our research, radionuclide availability:
e.g. for fluorine-18 and carbon-11 you need a cyclotron...

14

1930 Ernest Orlando Lawrence realises a cyclotron
(together with Milton Stanley Livingston)

Nobel Prize Physics 1939
,...especially with regard to
artificial radioactive elements"

27 inch cyclotron 1935
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http://www.youtube.com/watch?v=6BxyqFK2KRI&feature=youtube_gdata_player

Medical Cyclotron Infrastructure in the D-A-CH Region

P TRIMT

T
RtDTOf Radiopharmacy

®Rostock .
. =
[ ] not e n ou g h u %I@‘;P Pharmaka GmbH
HZDR + Local Partners ABX
“*-MD
Top Nucleus for rae o8 .« MDG
= - w HH . Oeynhausen Magdeburg R@@IOFharm - m—
for NextGen Radionuclide Availability Valley . Ti=0R
Le‘ip;g berg VKTA
Weitere Dad ool -
Her- GE Derka
steller| HEALTHCARE IBA (ACSI, TCC, Gesamt = W
Siemens usw.) ~ CEENT NITD
absolut .| absolut .| absolut .| absolut . Mas __
MeV (n) relativ (n) relativ (n) relativ ") relativ @ Wiirzburg T
<10 MeV 5 | 12% 5 | 12% O Regensburg
sruhe [ ]
11-20 MeV 19 45% 7 17% 6 14% 32 76% - : Wien
Tubingen @ Linz ®
20-30 MeV 1 2% 2 5% 7% Munchen .
Freiburg @
> 30 MeV 2 5% 5%
gen
Gesamt 24 57T% 8 19% 10 24% 42 100% Zurich
Klagenfurt
Bern
Betreiberart
® @ Universitat, Universitatsklinik, Forschungseinrichtung
Genf Krankenhaus/PET-Zentrum
Industrie, in Kooperation mit Industriepartner betriebenes Zyklotron
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Zippel C et al. Frontiers Nucl Med 2022; 2: 850414.




. Applied Basic Research vs. Translational Research [@HZDR]:
e.g. barium-131 as surrogate for radium-223/-224 vs. iodine-123 for ioflupane production

[*'Ba]Ba(NO;), nanoScan SPECT/CT
SPECTICT free barium-131

100

Voxel intensity (% of maximum)

(=]

1h 24 h

TR-FLEX-Cyclotron: '3'Ba via "¥'Cs(p,3n)"*'Ba HZDR - = —-_  Productionof *latthe cyclotron TR-Flex | K|PROS-200 adapted to

// 1245 e (p, pn) 1B Xe T'g%;’igh) 123‘1\\ TR-FLEX-Cyclotron:
“ e ‘ 123/ Vla 124Cs(p’pn)123Xe

t - - )

597 e

Rinsing of the radionuclide into the
transport container and transfer to
ROTOP-Radiopharmacy

b .
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Reissig F et al. Pharmaceuticals 2020; 13: 272.



Dept. of Experimental Neurooncological Radiopharmacy: GliaRPET (to be acquired), Leipzig

In vivo Molecular Translational research:
Genomics (multimodal) Imaging Tumor-specific imaging biomarkers

PET Radiotracer
Bel

IDH- 3%5/?2* S

Structural MRI

IDHR132H
CATCATAGGTCGTCATGCTTAT

Biology-guided
radiotherapy (BgRT)

Functional MRI

Research field:

Cryogen-free 7.0T MR/PET

scanner
Simultaneous and sequential
small animal imaging
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*Non-invasive imaging of Glioma-associated Receptors using small animal PET/MRI



The therapeutic and diagnostic potential of PSMA in cancer

PSMA / GCP Il / FOLH1 S e PR e O

NDA-enabling studies

completed and NDA

750-amino acid cell surface glycoprotein (100 kDa)

comparing ""Lu-PSMA-17 PET (37,38
to a standard therapy #Ga-PSMA-11 PET (3738)

Membrane-bound zinc metallopeptidase rpored TheraP) (60
brain, kidney, spleen, intestine, salivary glands, prostate 2018
T f—% e N @ ?ﬁgﬁ:ﬂg%ﬁ:ﬁ?ﬁﬁ??ﬁa"d ./ 2017 "Lu-PSMA-617 (LUPSMA trial) (67,62)

&= Calcium ion channels (TRP&/CaT) N AAG First patient treated with
Reduced Folate Carriers (RFC) 2016 25Ac-hud591 (71)
= Folate Binding Proteins (FBF) . First patients treated with L
P : S1 pocket (proposal) S1' pocket 257c PSMA-617 (68) ;
(SRY, S0X) 2015 = First clinical experience
PSMA/ GCPIl/ ,

‘-.\ NAAG peptidase - 00 A . nos7 ND2 with "°F-DCFPyL (35)

\ ’

First randomized trial of ®*Ga-PSMA-11 PET vs. @
CT/bone scan for staging (proPSMA) completed (42)

N-acetyl-aspartyl- poly-gl
 Gamate T olate

- SPRIL. 2014
First PSMA-targeted small molecule-based MRTs tested PSMA-617 developed; first clinical experience with

in patients ('*'I-MIP-1095, ""Lu-PSMA-TUM1) (27,58) #Ga-PSMA-617 and ""Lu-PSMA-617 (29,30)

@ Glutamate

@@@ ©--- Tl gy

! {

e OO0 W POOOC) nOCC)
i Qi o] i
Y - TRPB/CaT mGIuR3

@®2012

“Ga-PSMA-11 developed; first clinical PET

imaging experience (26) = First clinical trial evaluating a
PSMA-targeting ligand (**F-DCFBC) as
201 @ a PET imaging agent (32)

"®F-DCFPyL developed (24)

-

'\‘ Q) 8 g el
' < i - 2002
@ -, H377 D453 D387 H553 E425 i First in vivo animal studies evaluating PSMA-
E424 (calalytic base)
z :_ (zine ligands) targeting ligands as PET agents (21)
@ O—1 2001
. First urea-based PSMA-targeting ligands developed (719) . - . . .
- f I I I I t t First clinical trials testing anti-PSMA-
. A - -\[ - antibody MRTs (*Y-huJ591,
Gateneur olyl-poly-y-glutamate | T T
‘> l PSM"‘;‘ ihmmos".’"a't |C‘;3!'C'"» 4 systemic administration of "’Lu (53,54)
complete genomic structure an *\
PO4 B [ = organization determined (3) 1998
Dephos. HO (o) =
Oy, -OH R
0 = PSMAdamonstiated 1o bs 1997 First antibodies to extracellular
———————— - — -] fimis 5 G PSMA domains developed (13)
_______ == :]_ = constitutively internalized (14)
{ E s — Folyl ‘
— Androgen __ e B E 1996
e &5 — regulated genes =—— ] T .g 0 First PSMA-targeted MRT, “Y-CYT-356
D—0 o M— =E HN N H (7TE11-C5), tested in a clinical trial (57)
.. = I
L o (Repression) I :'-' H 2 PSMA gene cloned, as target of 7E11-C5 (2)
=¥ : 0

\ N &
.g. A) PSMA B) PSMA B W O HO 0 L — - Frcilslaslciljt’is ﬁrst FDA-afgproved
= H‘Hf‘f“f‘a : EHHHH J (Activation) E L el e \_ 8 Prostate Cancer Foundation (PCF)

& * ‘< founded (as CaP CURE)

7E11-C5 antibody developed (1) 1 987
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Miyahira AK, Soule HR. J Nucl Med 2022,63:331-338; Evans JC et al. BJ Pharmacol 2016;173:3041-3079; Mesters JR et al. EMBO J 2006; 25: 1375-1384, Barinka C et al. Curr Med Chem 2012; 19: 856-870.
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\J PLUVICTO"

lutetium Lu 177 vipivotide tetraxetan
EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Image of the Year Award 2018 [SNMMI, Philadelphia, USA]

ABX

ey [TLulLu-PSMA-617 - 4
L@ (vipivotide tetraxetan) S ! e
r#'a‘- 4

@@//«% INIH
OJ:NM ’ 43 patients assessed for eligibility |

)
A 2
*
o
j 3 : i
£ j;w 13 excluded g ;.’._ -
= | 7 with low PSMA uptake or FDG discordance
M\(\NH i 6withotherexclus}::ncriteria 2 - >
o o 3 15 <0.01 0.4
v ¥
[ 30enrolled 4 B
o -
Q
100~ : g 7 % Ve
16 received <4 cycles of *’Lu-PSMA o -
8 disease progression 3 » .
—» 6 exceptional responses a . -
1 prolonged cytopenia -
5 1 non-prostate cancer death - ¥
' | A 0D oN
9 \ 30 included in analysis --‘: .’ 3 5
g g ¢ .G e g -
S 111111 BRER < ; 4 K B L3
m SREl , _ @
A S | | | | | 103 <0.01 . 26 I
A e .
Michael S. Hofman et al., 2018 Henry N. Wagner, Jr, MD, :;\\ ENDOCYTE
Image of the Year Award of the Society of Nuclear N
) I s ... Medicine and Molecular Imaging

' /) NOVARTIS

N
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Hofman MS et al. Lancet Oncol 2018 Jun;19(6):825-833 [LUuPSMA trial: a single-centre, single-arm, phase-II study with [""7LuJLu-PSMA-617];Sartor O et al. N Engl J Med 2021 Sep 16,385(12):1091-1103. [VISION].




The NEW ENGLAND JOURNAL of MEDICINE

IpLuvICTO"

lutetium Lu 1/ vipivotide tetraxetan

ORIGINAL ARTICLE

HO,

b

ALl

T
. Litetium-177-PSMA-617 for Met

? astration-Resistant Prostate C:

”Opu% ris¥, J. de Bono, K.N. Chi, K. Fizazi, K. Herrmann, K. Rahb:
L.T. Nordquist, N. Vaishampayan, G. El-Haddad, C.H. Park,

A. Armour, W.J. Pérez-Contreras, M. DeSilvio, E. Kpamegan,
R.A. Messmann, M.J. Morris, and B.J. Krause, for the VISION |

ABSTRACT

Novartis Pluvicto™ approved by FDA as first targeted radioligand
therapy for treatment of progressive, PSMA positive metastatic
castration-resistant prostate cancer

Mar 23, 2022

Novartis receives European Commission approval for Pluvicto® as
the first targeted radioligand therapy for treatment of progressive
PSMA-positive metastatic castration-resistant prostate cancer

Dec 13,2022
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Year(s)
2013/2022

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

A Imaging-Based Progression-free Survival
100+
90+
80+
70+
60+
504
40+
304
204
104

177 u-PSMA-617 +standard care

Percent of Patients without
Disease Progression

Standard care alone ~ ©®

No. of Events/

No. of Patients Median
mo
177 u-PSMA-617 + 2547385 87
Standard Care
Standard Care 93/196 34

Alone
Hazard ratio for progression or death,
0.40 (99.2% Cl, 0.29-0.57)
P<0.001

0 T T T T T T
12

1] 2 4 6 8 10 14 16 18 20 22
Months since Randomization
No. at Risk
17 u-PSMA-617+standard care 385 362 272 215 182 137 88 71 49 21 6 1
Standard care alone 196 119 36 19 14 13 7 7 3 2 0 0
B Overall Survival
No. of Events/
100 Ginass No. of Patients Median
90 mo
2 80 177 u-PSMA-617+standard care 177 Lu-PSMA-617+ 343/551 153
5 Standard Care
P Loy Standard Care 187/280 113
5 604 Alone
® 5p4 Standard care alone Hazard ratio for death,
2 0.62 (95% CI, 0.52-0.74)
s o P<0.001
30 i 4
g
&£ 204
10
0 T T T T T T T T T T T T T T T 1
0 2 4 6 3 10 2 14 16 13 20 22 24 26 28 30 32
Months since Randomization
No. at Risk
177 y.PSMA-617+standard care 551 535 506 470 425 377 332 289 236 166 112 63 36 15 ¥ 2 0
Standard care alone 280 238 203 173 155 133 117 93 73 51 33 16 6 2 0 0 0
N
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Hofman MS et al. Lancet Oncol 2018 Jun;19(6):825-833 [LUuPSMA trial: a single-centre, single-arm, phase-II study with [""7LuJLu-PSMA-617];Sartor O et al. N Engl J Med 2021 Sep 16,385(12):1091-1103. [VISION].




Late Stage

Radionuclide Theranostics
[beyond Targeted beta-Therapy]

ie, TUD/VCI Landesverband Nordost, Dresden
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Discussion of alpha emitters for targeted alpha therapy (TAT) vs. beta emitters

B
e e
R
5 , -4 =
*- v #--——l----- P

LET: 0.2 keV/pm

4% lonizations/excitations

__ Betaradiation
oy

LET: 50-230 keV/pm

213 Bi

range: 80 um
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Giesel F et al. Exp. Oncology 2012; Kratochwil C et al. EJNM 2014.
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Imaging & Therapy (with TAT) [®¥Ga]Ga-PSMA-11 & [22°Ac]Ac-PSMA-617

23
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... overcoming resistance?

A B C D
g . 0
C 7Y O
4 0‘ . b
. 2 » 2 X 1x Radical prostatectomy
TTLu-PSMA 225pc-PSMA 2Z5Ac-PSMA A
Radiotherapy of lymph
_— —_— —_— :
node metastasis
Leuprorelin
4 Leuprorelin plus
. bicalutamide, 150 mg/d
' v Docetaxel (11 cycles)
' - Cabazitaxel (10 cycles)
6/2015 9/2015 2/2016 412016 Abiraterone
PSA =294 ng/ml PSA =419 ng/ml PSA =3.5 ng/ml PSA <0.1 ng/mil Enzalutamide (not tolerated)
(A
9. Innnovationskongress Chemie, TUD/VCI Landesverband Nordost, Dresden Partne 00 Parine o0 DRESDEN 3
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Kratochwil C et al. J Nucl Med 2016;57:1941-1944.
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http://endocyte.com/video_library/psma-617-prostate-cancer/

Paradigm: Targeted Radioligand Therapy (RLT) and Immune Checkpoint Blockade in Combination?

Understanding mechanisms...

... to overcome resistance?

A NT B ['77Lu]Lu-PSMA-RLT [225Ac]AcPSMA-RLT
RLT e o5 o o Damaged dsDNA leaks
models QQQ?, Q}_QY 10 10 into cytoplasm
. ; L Anti-PD-L1
1. Protein lysate m 8 p21 —~ 8 / :
2.D o 21 : i R TraIa [ 00 N e
Sample 5 T labeing 83 &3 TK1 o Pl Aezolzemad  Activated CD8* T cell
processing 4.IMAC enrichment % T 6 S8 B RRrRM2. B : Mrvakifeh
5. Fractionation o Ql. RRM2 S QL .l 3 ] urvaluma ANti-PD-1
Reporter Peptide T 4 CHEK; Es 4 CHEK1 j: RRM2B T STING PD-1
Tgmg‘,ﬂ;ﬁ jons  sequence =) g‘) i Z RjRMZB o5 b activation : PD-L1 - Pc_embro!lzumab
analysis g & T 2 iFDR =0.05 @ _? 2 i R =005 . "'\f }/ ¢ ?;:gﬁgﬂ:nbﬂh
B 0 ——— 0 T \’ - $‘(H LAy CTLA4  AntiCTLA-4
= e 3000 proteins 2 1 0 1 2 2 1 0 1 2 ) ) < &
ata analysis Fg%Ksp?gﬁsphopephdes fold A (logz) fold A (logz2) s i . ) ‘) & Ipilimumab
C D down-regulating TFs up-regulating TFs @/i),\ @/‘/‘:
60 6 i g qid
o TILURLT | M h h
177Lu-RLT G1/S transition| 4 TRT agent selectively \ y
Cell cycle checkpoints| s binds receptor Tumor antigen/
12 Activation of ATR| 03 20| |/ o 2 W HH ' DAMP release
= T I nton 3 o Unm Y;ﬂl—n - ollIHE | HHQDD Calreticulin
: j NFOTCHERC  ERIRRORA R W
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Surgery: Translational Research Pipeline, Dual-labelled Tracers

European Journal of Nuclear Medicine and Molecular Imaging
https://doi.org/10.1007/500259-020-05184-0

IMAGE OF THE MONTH

® Fluorescence-guided Surgery

Check for
updates

The PSMA-11-derived hybrid molecule PSMA-914 specifically
identifies prostate cancer by preoperative PET/CT and intraoperative
fluorescence imaging
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Results — Radiohalogenation of Si-rhodamine

Radioactive Counts

Absorption (mAu @ 650 nm)
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- Successful radiofluorination and radioiodination of a boronic-acid functionalized Si-rhodamine
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When producing a radiometal be sure you
have a complexing agent in the pocket!
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Sarcophargine-based Chelators for Radiocopper N, —N i
N

FEATURED BASIC SCIENCE ARTICLE

pubs.acs.org/molecularpharmaceutics

Preclinical Evaluation of a High-Affinity Sarcophagine Containing Peptide Receptor Radionuclide Therapy with
PSMA Ligand for ®*Cu/®’Cu-Based Theranostics in Prostate Cancer %’Cu-CuSarTATE Is Highly Efficacious Against a

James M. Kelly, Shashikanth Ponnala, Alejandro Amor-Coarasa, Nicholas A. Zia, Anastasia Nikolopoulou, Somatostatin-Positive Neuroendocrine Tumor Model
Clarence Williams, Jr., David J. Schlyer, Stephen G. DiMagno, Paul S. Donnelly, and John W. Babich*

Carleen Cullinane'?, Charmaine M. Jeffery?, Peter D. Roselt*, Ellen M. van Dam?, Susan Jackson?, Kevin Kuan?,
Price Jackson®, David Binns®, Jessica van Zuylekom?, Matthew J. Harris?, Rodney J. Hicks'*, and Paul S. Donnelly®
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”N\_ HN—{ /__ ISir Peter MacCallum Department of Oncology, University of Melbourne, Melbourne, Victoria, Australia; >Research Division, Peter
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g ¥ o *Centre for Cancer Imaging, Peter MacCallum Cancer Centre, Melbourne, Victoria, Australia; >Molecular Imaging and Therapy
o \ 4, COH Research Unit, SAHMRI, Adelaide, South Australia, Australia; and °School of Chemistry and Bio2l Molecular Science and
/_.-"_NH © Biotechnology Institute, University of Melbourne, Melbourne, Victoria, Australia
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Detectnet (copper Cu 64 dotatate injection) in the U.S.

64Cu-DOTATATE PET/CT for Imaging Patients with Known

or Suspected Somatostatin Receptor-Positive Neuroendocrine
Tumors: Results of the First U.S. Prospective, Reader-Masked

Clinical Trial

NG

dioMedix

NNOVAT!NG THERANOSTICS

Year(s)
2020
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LIFE FORWARD

A

DOTA-(Tyr3,Thr8)-octreotate
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One chelator for imaging and therapy with '77Lu and ?°Ac, not that easy...

J}OUKNAL OF THE AMERICAN CHEMICAL SOCIETY

pubs.acs.org/JACS

h’oward Personalized Medicine: One Chelator for Imaging and
Therapy with Lutetium-177 and Actinium-225

Patrick Cieslik, Manja Kubeil,* Kristof Zarschler, Martin Ullrich, Florian Brandt, Karl Anger,

Hubert Wadepohl, Klaus Kopka, Michael Bachmann, Jens Pietzsch, Holger Stephan, and Peter Comba™

I: I Read Online
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Figure 3. Radiochemical yields at different ligand concentrations

(40 °C, 0.15 mM NH,0Ac, pH 6, 5 min, initial A (['"'In]In** and
[""Lu]Lu* = § MBq), initial A ([**’Ac]Ac* = 50 kBq), n = 2).
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Theranostic Concept: the 225Ac/'33La matched pair for Radioconjugates AL

easy and mild labeling: macropa as excellent chelator ['33La]La-mcp-M-PSMA

and target molecule with high affinity to PSMA

Stability: no dissociation over 10 days

Cell binding: high binding affinity

High Tumor uptake: comparable to PSMA-617
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Targeting the tumor microenvironment
(TME)
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. Suddenly you are confronted with cancer research, finding the right unmet clinical need:
Understanding of the tumor microenvironment needed [,The collective contributions of assorted cell types“]

Macrophage
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Fibroblast recruitment Macrophage @
Cancer Cells ECM Productionfl > —= polarization,”

ECM remodeling
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FAPI PET/CT: Tracer uptake in 28 different kinds of cancer vs. prognostic marker after Mi
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Clinical need for molecular imaging of PD-1/PD-L1 axis within the TME

other pathways such
CD27/CD70
ICOS/ICOSL
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T-Cell Cancer Cell
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= Qverexpressed in several cancer types, e.g. lung, colorectal, breast and ovarian cancer, melanoma

" |Immune checkpoint inhibitor (ICl) monotherapy: only ca. 30% response rate, understanding of

adaptive immune resistance needed

® (Clinicians need a tool for therapy decision and monitoring of target expression and dynamics over

the course of the disease
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Clinical need for molecular imaging of PD-1/PD-L1 axis within the TME
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In vivo evaluation of PD-L1 Tracer pipeline
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We should not forget the other Classes of Theranostic Tracers...

= Somatostatin Receptor (SSTR)- = C-X-C chemokine receptor 4 (CXCR4)
targeting antagonists targeting ligands

® Norepinephrine (NE) analogs = Carbonic anhydrase IX (CA-

targeting inhibitors é' o8
" Glucagon-like pepti q‘ '
1 (GLP-1) receptor:
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