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[17"Lu]Lu- DOTATATE (Lutathera)

Int J. Cancer: 92, 628—633 (2001)
© 2001 Wiley-Liss, Inc

[""LU-DOTA®, TYR*JOCTREOTATE FOR SOMATOSTATIN RECEPTOR-TARGETED

['77Lu-DOTAO,Tyr3]octreotate:
comparison with [11In-DTPAC]octreotide in patients
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Abstract. The somatostatin analogue [DOTA? Tyr?Joct- Keywords: Somatostatin
reotate has a nine-fold higher affinity for the somatosta- ing — Octreotate — Peptide
tin receptor subtype 2 as compared with [DOTA?,

Tyr3Joctreotide. Also, labelled with the beta- and gam- Eur J Nucl Med (2001) 28}1319-1325
ma-emitting radionuclide lutetium-177, this compound DOI 10.1007/5002590100574

The NEW ENGLAND JOURNAL of MEDICINE
B Articles

ORIGINAL ARTICLE

3 @ '’Lu-Dotatate plus long-acting octreotide versus high-dose

CrossMark

Phase 3 Trial of ’Lu-Dotatate for Mldgllt long-acting octreotide in patients with midgut

Ne roendocrine Tumors neuroendocrine tumours (NETTER-1): final overall survival
u u Approval as Lutathera in 2017 (EMA and long-term safety results from an open-label,

J. Strosberg, G. El-Haddad, E. Wolin, A. Hendifar, J. Yao, B. Chasen, E. Mittra, : randomised, controlled, phase 3 trial
P.L. Kunz, M.H. Kulke, H. Jacene, D. Bushnell, T.M. O’Dorisio, R.P. Baum, Approval as Lutathera in 2018 (FDA)
H R I(ulkarm M Caplm R Lebtah| .I_ Hobday, E Delpassand E Van Cutse Pharmaceutical Radiopharmaceutical James C Yao, Marianne E Pavel, Enrique Grande, Eric Van Cutsem, Ettore Seregni, Hugo Duarte, Germo Gericke, Amy Bartalotta,

) Maurizio F Mariani, Arnaud Demange, Sakir Mutevelic, Eric P Krenning, on behalf of the NETTER-1 investigators*
A. Benson, R. Srirajaskanthan, M. Pavel, J. Mora, J. Berlin, E. Grande Re Development Development
E. Seregni, K. Oberg, M. Lopera Sierra, P. Santofo, T. Thevenet, J.L. Erion, Radiopharmaceutical Discovery

4, Years
. . . . . . Published Online ~ survival with 177Lu-Dotatate plus long-acting octreotide versus highldose lon adm gctreotiy ne in plitients With
P. RUSZI’]IeWSl(I, D. KWel(kebOOm, and E. Kl"ennlng, for th F rl vestgatofs™ Pharmaceutical Discovery November 15,2021 advanced midgut neuroendocrine tumours. Here, we report the pres| ' of rvival §nd
hepsiidoiorg/ 101016/ 110 torm safety results
Preclinical Development $1470-2045(21)00572-6 6 .

GMP Radiosynthesis

Jonathan R Strosberg, Martyn E Caplin, Pamela L Kunz, Philippe B Ruszniewski, Lisa Bodei, Andrew Hendifar, Erik Mittra, Edward M Wolin,

Summary
Lancet Oncol 2021;22:1752-63  Background The primary analysis of the phase 3 NETTER-1 trial sh

bwed significant improvement in progression-free
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Y7L u]Lu-PSMA-617 (Pluvicto)

Benesova et al., J Nucl Med 2015
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PSMA-PET/CT, MIP Therapy, geometric mean Therapy, geometric mean PSMA-PET/CT, MIP

Kratochwil et al., Eur J Nucl Med Mol Imaging 2015

Phase 3 VISION trial on "’Lu-PSMA-617 in
mCPRC completed (67)

oA
/

First randomized trial
comparing "’Lu-PSMA-17
to a standard therapy
reported (TheraP) (66)

NDA-enabling studies completed and
NDA filed for ®*Ga-PSMA-11 PET
(43,44)

First patients treated with
25Ac-PSMA-617 (68)

— b
L

Letters to the Editor

8 Determining PSMA-617 Mass and Molar Activity in Pluvicto Doses

Ivan E. Wang, Allen F. Brooks, Peter J. Scott and Benjamin L. Viglianti
Journal of Nuclear Medicine March 2025, jnurned.124.269111; DOL https://doi.org/10.2967/jnumed.124.269111

No information is given on mass and molar activity of
Pluvicto neither in the VISION trial data nor in the FDA

Luurisema et al. EMMM radioptarm. chem.
hittpsyfdolong/10.1186/541 181-021 001456

Major drawbacks:
EANAR 6B HiF Ui rmonisation -4
oh rglimEing e dperapudtrayency
of rdsiophees alitficidals: impact on safety
and|inepgingeayabiténtial of poor treatment

{2021}:38

EJNMMI Radiopharmacy
and Chemistry

2014

First PSMA-targeted small molecule-based MRTs tested
in patients (**'I-MIP-1095, """Lu-PSMA-TUM1) (27,58)

%Ga-PSMA-11 developed; first clinical PET
imaging experience (26)

8F-DCFPyL developed (24)

2021 FDA-approval of "*F-DCFPyL PET

/V NDA-enabling studies
completed and NDA
2020 — filed for *F-DCFPyL

FDA-approval of
\ #Ga-PSMA-11 PET REL(7.98)

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

First prospective clinical trial on
771Ly-PSMA-617 (LUPSMA trial) (67,62)

2017

E First patient treated with
2016 b 7 25Ac-hud591 (71)

2015 @ First clinical experience
\ . with ®F-DCFPyL (35)
\\
\
PSMA-617 developed; first clinical experience with
%Ga-PSMA-617 and ""Lu-PSMA-617 (29,30)

First clinical trial evaluating a
PSMA-targeting ligand (**F-DCFBC) as
a PET imaging agent (32)

approved package insert.

. prostate cancer with SUVmax > 3

103 <0.01 80 10

Hofman et al., J Nucl Med 2018
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HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do notinclude all the informatiol ed to use
PLUVICTO safely and effectively. See full preseribing information for
PLUVICTO.

g

PLUVICTO™ (lutetium Lu 177 vipivotide tetraxetan) injection, for
intravenous use
Initial U.S. Approval: 2022

—INDICATIONS AND USAGE.
radioligand therapeutic agent indicated for the treat
adult patients with prostate-specific membrane antigen (PSMA)-pos
metastatic castration-resistant prostate cancer (mCRPC) who have been
treated with androgen receptor (AR) pathway inhibition and taxane-based
chemotherapy. (1)

PLUVICT

ve

——DOSAGE AND ADMINISTRATION:

vatare Bangarzane’, Yann Seimbille’, Philip Elsinga’, Antony Gee? and

radiation safety practices and patient treatment procedures. Ensure patients
increase oral fluid intake and advise patients to void as ofien as possible to
reduce bladder radiation. (5.1)

« Myelosuppression: Perform complete blood counts. Withhold, reduce dose,
or permanently discontinue PLUVICTO and clinically treat based on
severity. (2.4,5.2)

« Renal Toxicity: Advise patients to remain well hydrated and to urinate
Trequently. Perform ki on laboratory tests. Withhold, reduce
dose, or permanently disc LUVICTO based on severity. (2.4, 5.3)

« Embryvo-Fetal Toxicity: Can cause fetal ham. Advise male patients with
female partners of reproductive potential to use effective contraception.
(5.4.8.1.8.3)

 Infertility: PLUVICTO may cause temporary or permanent infertility. (5.5,
8.3

«  Select patients for treatment using LOCAMETZ® or an approved
PSMA-11 imaging agent based on PSMA expression in tumors. (2.2)

«  Recommended Dosage: Administer7.4 GBq (200 mCi) every 6 weeks
for up to 6 doses. (2.3)

«  Dose intermuption, reduction, or permanent discontinuation may be
required due to adverse reactions. (2.4)

—-DOSAGE FORMS AND STRENGTHS.

ADVERSE REACTIONS.
Most common adverse reactions (> 20%) are fatigue, dry mouth, nausea,
anemia, decreased appetite, and constipation. (6.1)

Most common laboratory abnormalities (2 30%) are decreased lymphocytes,
decreased hemoglobin, decreased leukocytes, decreased platelets, decreased
calcium, and decreased sodium. (6.1)

Toreport SUSPECTED ADVERSE REACTIONS, contact Novartis

Injection: 1,000 MBg/mL (27 mCi/mL) in a single-dose vial. (3)

P CONTRAINDICATIONS — e
None. (4)

——-WARNINGS AND PRECAUTIONS.
« Risk From Radiation Exposure: Minimize radiation exposure during and
after treatment with PLUVICTO consistent with institutional good

Corporation at 1-888 82 or FDA at 1-800-FDA-
1088 or www.fda.gov/medwatch.

See 17 for PATIENT COUNSELING INFORMATION.

Revised: 3/2022

FDA Marketing Authorization Pluvicto 2022
EMA Marketing Authorization Pluvicto 2023

Miyahara and Soule, J Nucl Med 2022

2002
First in vivo animal studies evaluating PSMA-
targeting ligands as PET agents (21)
2001
First urea-based PSMA-targeting ligands developed (19) . . . . .
First clinical trials testing anti-PSMA-
2000 antibody MRTs (*Y-huJ591,
. ""Lu-huJd591) initiated and first
PSMA chromosomal location, systemic administration of "’Lu (53,54)
complete genomic structure and N
organization determined (3) 1998
/ First antibodies to extracellular
PSMA demonstrated to be / 1997 —— 5
constitutively internalized (14) PSMA domains developert (1)
1996
First PSMA-targeted MRT, ©Y-CYT-356 p
(7E11-C5), tested in a clinical trial (57)
/
/ v PSMA gene cloned, as target of 7E11-C5 (2)
/ 1993
ProstaScint®is first FDA-approved N
molecular imaging agent for N\ .
prostate cancer N 9 Prostate Cancer Foundation (PCF)

K founded (as CaP CURE)

1987

DRESDEN

-
concept \ D n
SCIENGF AKD I I ‘
INNOVATION CaMPUS ‘

7E11-C5 antibody developed (1)



Political system of the European Union

heads of state or
Europ. government
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executive, guardian
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Legislation in Europe

28 member states
member states
A directive is a legal act

European |
Commission

@ achieving that result.

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

A regulation is a legal ¢
act of the European -

Union that becomes & \PZ W& >
Iy immediately enforceable N A

as law in all member AN 7

states simultaneously. ;,9‘ 7 g;(

National laws of EU 47 member states

of the European Union
which requires member
states to achieve a

particular result without Spinning the web of and promotes and protects
dictating the means of European regulations

_é beyond.

COUNCIL OF EUROPE

EDQM contributes to the
basic human right of
access to good quality
medicines and healthcare,

CONSEIL DE L’EUROPE

{4

human and animal health by
- establishing and providing
' official standards for the

) European Directorate | Direction européenne
manufacture and quality forthe Quality |dela qualité
F A ; of Medicines | du médicament
control of medicines in all % HealthCare | & soirs de santé

the signatory states of the
./~ Convention on the
" Elaboration of a European
Pharmacopoeia and

of
the Councl o Europe

i
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Regulatory basis for the use of radiopharmaceuticals

Marketing authorization Clinical trials Extemporaneogs p_reparanons J
Compounding in house

European Pharmacopoeia (Ph. Eur.) General Monograrhs / Speciiic Monogranhs
| 1 ~MA\A/ )

Directive 27C1./8R/E" AEHICST WO =\
Directive 2103, €4 L€ Directive 2005/23/EC No binding documents

Directive 2004/27/EC Regulation 536/2014 National competence
GMP Annex 3 GMP Annex 13

S Pk. Eur. Ger.eral Chapter 5.19
EMA Guideline on  Ate Oft Law ). -
: : CLIMET LS o :
Radiopharmaceurincls DIOVIVIRRAA! EANM guigeiines/guidance
— WA Guiueline first-in-human . :
National guidance documents

DRESDEN c
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Regulatory basis for the use of radiopharmaceuticals

Marketing authorization Clinical trials Extemporaneogs p_reparat|ons /
Compounding in house

European Pharmacopoeia (Ph. Eur.) General Monographs / Specific Monographs

. COUNCIL OF EUROPE
Located in Strasbourg, France éﬂ/ 77%
3 Sessions per year o ol « =
European Directorate | Direction européenne WA, GG
. . for the Quality | de la qualité -
More than 70 Working Parties and Groups of Experts ofeicnes duméamen
e are

&soins de santé CONSEIL DE LEUROPE
l . i

Group of Experts 14 (Radiopharmaceutical preparations)
Working Party PRP (Precursors for radiopharmaceutical preparations)

INHOWATION CANPUS



Regulatory basis for the use of radiopharmaceuticals

Extemporaneous preparations /
Compounding in house

Marketing authorization Clinical trials

European Pharmacopoeia (Ph. Eur.) General Monographs / Specific Monographs

/\ /\ / COUNCIL OF EUROPE
Ph. Eur. : * '
European Directorate S s

« Elaboration of a for the Quality

* Release of draft
monograph as text

» Handling of
comments

* Proposal for
monograph to the

Direction européenne
de la qualité

» Adoption of the

work programme for comment in + Option to « If necessary option f Medicines | dumédicament
draft monograph comment for a : monograph and 0 CInes | dumedicamen :
« Verification and Pharmeuropa period of three to comment in release & HealthCare | & soins de santé CONSEIL DE LEUROPE

validation of months

analytical methods

Pharmeuropa
Ph. Eur.

Is the pharmacopoeia ,hard” or ,soft” law?

Ph. Eur.
Commission

Monographs are legally binding
General chapters are only legally binding if cited in a monograph

Upcoming: general text on Ac-225 for radiolabelling

DRESDEN
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i
Regulatory basis for the use of radiopharmaceuticals

Marketing authorization

Directive 2001/83/EC (on the Community code relating to for human use)

- Currently under revision!

European Association of Nuclear Medicine (EANM) and Nuclear Medicine Europe (NMEU) have been strongly
advocating for improvement for the field of Nuclear Medicine

Directive 2003/94/EC (laying down the principles and guidelines of in respect of
medicinal products for human use and investigational medicinal products for human use)

Directive 2004/27/EC (amending Directive 2001/83/EC on the Community code relating to medicinal products for
human use)

INHOWATION CANPUS



Directive 2001/83/EC - Definitions

Impact for radiopharmaceuticals:
Definitions:
» Medicinal product:
* (@) Any substance or combination of substances presented as having properties for treating or
preventing disease in human beings; or
» (b) Any substance or combination of substances which may be used in or administered to human beings
either with a view to restoring, correcting or modifying physiological functions by exerting a
pharmacological, immunological or metabolic action, or to making a medical diagnosis.
Radiopharmaceutical: Any medicinal product which, when ready for use, contains one or more radionuclides
(radioactive isotopes) included for a medicinal purpose.
Radionuclide generator: Any system incorporating a fixed parent radionuclide from which is produced a
daughter radionuclide which is to be obtained by elution or by any other method and used in a
radiopharmaceutical.
Kit: Any preparation to be reconstituted or combined with radionuclides in the final radiopharmaceutical,
usually prior to its administration.
Radionuclide precursor: Any other radionuclide produced for the radio-labelling of another substance prior to
administration.




i
Directive 2001/83/EC - Exemptions

Impact for radiopharmaceuticals:
» Article 2:

« 1. This Directive shall apply to intended to be placed on the market in
Member States and either prepared industrially or manufactured by a method involving an industrial
process.

» Article 3:

» This Directive shall not apply to:

« 1. Any medicinal product prepared in a pharmacy in accordance with a medical prescription for an
individual patient (commonly known as the ).
2. Any medicinal product which is prepared in a pharmacy in accordance with the prescriptions of a

pharmacopoeia and is intended to be supplied directly to the patients served by the pharmacy in question
(commonly known as the ).

INHOWATION CANPUS



Radionuclide precursors in Directive 2001/83/EC

Impact for radiopharmaceuticals:

« Marketing authorization

« Atrticle 6:
« 1. No medicinal product may be placed on the market of a Member State unless a

has been issued by the competent authorities of that Member State in accordance with

this Directive...
« 2.The referred to in paragraph 1 for radionuclide generators, Kits,

radionuclide precursor radiopharmaceuticals and industrially prepared radiopharmaceuticals.

Def.: Radionuclide precursor: Any other radionuclide
produced for the radio-labelling of another substance prior
to administration.

- Radiometals for theranostic applications but also F-18 or
C-11

DRESDEN
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14
K I tS VS . Rad I O Sy n t h eS I S Marketing authorization is required if the

radionuclide is obtained from an off-site
location

Neels et al. EINMMI Radiopharmacy and Chemistry (2019) 4:22 EJ NMMI Rad iopha rmacy
and Chemistry

https://doi.org/10.1186/541181-019-0074-3

Starting material:
Radionuclide

Precursor,
solvents, buffer...

POSITION PAPER Open Access

Radionuclides: medicinal products or rather @
starting materials?

Oliver Neels''®, Marianne Patt” and Clemens Decristoforo’

1 * Correspondence: o neels@dkfzde
M arketl n g "Division of Radiopharmaceutical Abstract

Chemistry, German Cancer Research | 1a £ dfrective 2001/83 describes the community code for medicinal products for

h 1 1 1 Center (dkfz), 69120 Heidelberg, - » : ) - ~ ! -
aUt Orlzatlon IS Germany human use including radiopharmaceuticals. In its current definition, also radionuclide
. Full list of author information is precursors, such as fluorine-18, need to hold a marketing authorization before being
available at the end of the article . . . o O &
req ul red for placed on the market. The potential of novel radiopharmaceuticals for nuclear medicine
is, although encouraged by European legislation and its respective guidance documents, a I Osynt eS I S

rad I 0 n u CI I d e an d klt therefore hampered by the regulatory framework. An update of EU directive 2001/83

would be beneficial for the development of novel radiopharmaceuticals and a safe
advance in nuclear medicine.

Keywords: Radionuclides, Regulatory, Medicinal product

Radionuclide

Formulation/
Radiopharmaceutical Sterile
filtration

Purification
(HPLC/ SPE)
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Current status of Directive 2001/83/EC revision

heads of state or
Europ. government

Court of

Justice European
Councill

European

IIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIII» . .
Commission

¥

Council

) — s -

E :! initiative

executive, guardian
of the treaties

European
Parliament

council of the
national ministers

of both organs

needs the consent

Europ.

. EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII||||> Court of

parliaments and governments Auditors
of the member states

citizens of the member states

direct elections
every five years

Picture taken from wikipedia.org

EANM/NMEU have proposed
amendments for a revised Directive

All amendments have been positively
voted by EU Commission’s Committee on
the Environment, Public Health and Food
Safety (ENVI)

Surprisingly, all tabled amendments of
EANM/NMEU have been taken out of the
revised version four weeks prior to the
vote in the European Parliament which
took place on 10t April 2024

The Council of the EU has to vote, likely
by end of 2025

EANM is asking for transparency on the
process to understand decisionmaking

DRESDEN
w={) ~=ZDR
SCIFNGF AND



o
Directive 2003/94/EC

Impact for radiopharmaceuticals:
SFull“ GMP:

Pharmaceutical Quality System
Personnel

Premises and Equipment
Documentation

Production

Quality Control

Outsourced activities
Complaints and product recalls
Self Inspection

as described in EudraLex Volume 4 Good Manufacturing Practice (GMP) Guidelines

SCIFNGF AND
INHOWATION CANPUS




i
Regulatory basis for the use of radiopharmaceuticals

Clinical trials

Directive 2001/20/EC (on the approximation of the laws, regulations and administrative provisions of the Member
States relating to the implementation of in the conduct of on medicinal
products for human use)

Directive 2003/94/EC (laying down the principles and guidelines of in respect of
medicinal products for human use and investigational medicinal products for human use)

Directive 2005/28/EC (laying down principles and detailed guidelines for as regards
for human use, as well as the requirements for authorisation of the

manufacturing or importation of such products)

Regulation 536/2014 (on clinical trials on medicinal products for human use, and

)




Regulation 536/2014

Clinical trials

Regulation 536/2014 (on clinical trials on medicinal products for human use, and repealing Directive
2001/20/EC)

Key features:
More harmonization in the submission process, transparency and higher safety standards of clinical trials
Into force since 16" June 2014

Entry into application 315t January 2022
Transition period until 315t January 2025
(Electronic) application for clinical trials will change from National to European level




Regulation 536/2014 - Radiopharmaceuticals

Therapeutic radiopharmaceuticals???

Impact for radiopharmaceuticals:
» Article 61 (Authorisation of manufacturing and import)
« 1.The and import of investigational medicinal Products in the Union shall be subject
to the holding of an :
5. to any of the following processes:
* (b) preparation of
where this process is carried out in hospitals, health centres or clinics, by pharmacists or other
persons legally authorised in the Member State concerned to carry out such process, and if
the investigational medicinal products are intended to be used exclusively in hospitals, health
centres or clinics taking part in the same clinical trial in the same Member State;
« Article 63 (Manufacturing and import)
« 1. Investigational medicinal products shall be manufactured by
which ensures the of such medicinal products in order to safeguard the of the subject
and the reliability and robustness of clinical data generated in the clinical trial (’

Y. ..

2. to the processes referred to in Article 61(5).




Specific considerations underlying in-house preparations of
radiopharmaceuticals (compared to ,,classical* drugs)

Extemporaneous preparations /
Compounding in house

European Pharmacopoeia (Ph. Eur.) General Monographs / Specific Monographs

* No pharmacological effect due to tracer amounts of drug substance resulting in low
toxicological risk
« Highly skilled/specialised staff due to radiation safety aspects next to
radiopharmaceutical sciences aspects
« Small-scale preparation produced extemporaneously within nuclear medicine or
radiopharmacy departments
« Forindividual patient or few patients only
* In single-dose containers or syringes
« Small, insufficient volume to perform extensive testing
« Short interval between preparation and administration (minutes to hours) reducing
the risk of microbial contamination
+ Radiopharmaceuticals are released to trained nuclear medicine specialists and
never to patients themselves with administration in a controlled environment
* Due to radioactive decay full testing (e.g. sterility testing) and storage over longer

periods is in most circumstances not possible Hendrkse et al, Eur 3 Nucl Med Mol Imaging 2022 2RESDEN r\



Increased importance of in-house preparations of
radiopharmaceuticals

Extemporaneous preparations /
Compounding in house

European Pharmacopoeia (Ph. Eur.) General Monographs / Specific Monographs

Theranostics
PET (F-18, C-11) -
Antibodies (Zr-89) No pmdmg documents
“Novel” radionuclides, e.g. Cu-64, Sc-44, Tb-161... National competence
Alpha therapy: Ac-225, ...

Novel targets: FAPI, CXCR4, Integrins...

Technology developments (automation of radiosyntheses)

Ph. Eur. General Chapter 5.19
PIC/S GPP 010-4 incl. Annex 3
EANM guidelines/guidance
National guidance documents

DRESDEN
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National Regulations for in-house preparation (exemplified)

Moya ef al. EINMM Rodicpharmacy and Chemistyy  [2024) 964 EJMMMI Radiopharmacy
ths;".'dclI.urg.n’H‘l.HaEn';llHBI-l'I]-'L-ﬂI]lBI-"z am Chermstr)r
. . ) ™
Radiopharmaceutical small-scale preparation ==
in Europe: will we be able to harmonize the Extemporaneous preparations /
situation? Compounding in house

Estrella Mava'®, Celia Cerrate'®, Luis Miguel Badoya™ 30 and José Antanio Guerra™®

European Pharmacopoeia (Ph. Eur.) General Monographs / Specific Monographs

Exemptions for preparations under the direct responsibility of the
physician

Exempting Nuclear Medicine Institutions from manufacturing
authorisation

Radiopharmaceuticals in hospitals under the responsibility of hospitals
(radio)pharmacist, Radiopharmacist’s specialisation

na

New regulation for kit based preparations

Specific guideline and exemptions for public health system only for
diagnostics

Swiss Regulations for in-house preparations

High variability, complex interpretation and heterogenous implementation .. )

concept



Who Is playing and how can we take part?

European Union

* X %

m European | é
Commission

Directives
Regulations

\\\\\\

EUROI EAN MEDICINES AGENCY

rrrrrrrrrrrrrrrrrr

Medicinal Products

Evaluation
Supervision
Pharmacovigilance

National authorities Council of Europe
National regulations

Licensing COUNCIL OF EUROPE
Inspection

National Pharmacopeia
Control laboratories

S

CONSEIL DE L’EUROPE

({4

Direction européenne
de la qualité

du médicament

& soins de santé

European Directorate
for the Quality

of Medicines

& HealthCare

European Pharmacopoeia
Official Medicines Control
Laboratory (OMCL)

Professional orqanisations B Quality
’_UCLEAR g \ “‘v/ Good Manufacturing Practice (GMP)

(

& pl(;IS MEDICINE

EUROPE 'b'|\h| |AEA I Marketing Authorization
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What else...further questions to be considered

* Who are the stakeholders and what is their goal?
« Potential route(s) of translation?

* When Is a translation successful?

 How important is intellectual property (I1P)?
 Ethical aspects

van Leeuwen et al. EJNMMI Research {2022) 12:31 Advanced Drug Delivery Reviews 181 (2022) 114086
https://doi.org/10.1186/s13550-022-00903-0 EJ N M M I Resea rCh

Contents lists available at ScienceDirect

Advanced Drug Delivery Reviews

EDUCATIONAL open Access 1 SEVIER journal homepage: www.elsevier.com/locate/adr

, : ®
Perspectives on translational molecular s

Translating a radiolabeled imaging agent to the clinic ‘ n ‘

i ma g i N g an d t h era py: an ove rVi ew Of key Gary L. Griffiths %, Crystal Vasquez ", Freddy Escorcia”, Jeff Clanton ¢, Liza Lindenberg",

Esther Mena®, Peter L. Choyke >

(]
q u e S t I O n S to b e a d d re S S e d 2 Clinical Research Directorate, Frederick National Laboratory for Cancer Research, Leidos Biomedical Research, Frederick, MD, United States

> Molecular Imaging Branch, National Cancer Institute, Bethesda, MD, United States
Ind dent l Nashville, TN, United States

Fijs W. B. van Leeuwen'" ®, Margret Schottelius?, Felix M. Mottaghy*, Fabien Hyafil*®, Mark Lubberink”®,
Gabriela Kramer-Marek® and Wim J. G. Qyen'01"12
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What else...further questions to be considered

e s s T A ST 0 Target Validation: ensuring relevance
EDITORIAL and translational potential
Identifying and navigating bottlenecks in the translation of novel Ethical and Effective Use of Animal Models:

radiopharmaceuticals: a perspective

Moving towards scalable dosimetry

Margret Schottelius™?

Publisked anline: 30 Decemnber 3024

e o 02 Data Transparency and Integrity: setting

Clinical Relevance: aligning scientific highar standards

l.'.l.ll'iﬂ!it" with clinical nee Mavigating Systemic Constraints: Regulatory

"Me-Too" tracers: differentiating incremental 2nd logistical challenges

changes from true innovation

Novelty and Originality: setting transparent
criteria for advancement



Internatlonal harmonlsatlon... a topic on its own

Drug Discovery Today: Technologies

Edvtors<in-Chief
]_l_bf_\.'”_]{ Kelwin Lam - Blue Sky Biotech Inc., LUSA
Henk Timmerman - Vrije Universiteit, The Metherands

L oce  Imaging techniques

Radiopharmacy: regulations and
legislations in relation to human
applications

Clemens Decristoforo' ¥, Sally Wv. Schwarz®

'anrr.mﬁn: of Muzlear Medicine, Innskrsck Medical University, Innsbruck, Auseria
*Degartment of Radislagy, Division of Redologionl Scences, Wishingran University School of Medicing, St Louls, MO, USA

CONTINUING EDUCATION

Harmonization of U.S., European Union, and Canadian
First-in-Human Regulatory Requirements for
Radiopharmaceuticals: Is This Possible?

Sally W. Schwarz!, Clemens Decristofore?, Anne B, Goodbody?®, Mikhita Singhal®, Sarah Saliba®, Patrick 5. Ruddock?,
Katherine Zokotvaski?, and Andrew A, Ross®

IWiashingron University School of Medicine, 51, Lowis Missouri; *Department of Nuclear Medicine, Medical University Insbruci,

Innshrack, Ausivia; Center for Probe Develop and aalization, Hamilion, Owmario, Canada; “McMaster University,
Hamilton, Ontaria, Canada; and *Depariment of Dicgrossic Imaging, (ween Elinabeth Health Sciences Center, Halifar, Nova Scotiz

Laarning Objectivess On siccasaful complation of this aciiity, paticipants should ba abia o (1) undersiond the redguinemants for first-in-Fuman mdio-
phamacautical apolcations for the United States, Europann Unicn, and Carada; (2} realiza the oveml need for eduction of the human- uss requiFamants
duie b ke k of Jenadedty aind tra rad R0 fackione patient socess; and (3) recognize Tat hamonizeton effors babwsan tha U5, Focd and Drug Admindsiration, Healih
Canada, and tha Europssan Madical Authorty would streamiing affors in movng naw mdophanvacauticals foreand 1or cinical cara.

Schwarz and Decristofong EAWWY Radiopfamacy dand Chematy 20090 &10
nps Aol ang /0.0 VB5 4 1 181 -0 00552 EJNMMI Radlnpharmaty
and Chemistry

DEBATE Open Access

US and EU radiopharmaceutical diagnostic =~ ®
and therapeutic nonclinical study o
requirements for clinical trials

authorizations and marketing

authorizations

Sally W Schwarz' and CJemens Decristefore™ @

Korde et ol EJMMMI Radiopharmacy
EJNAMMT Badiapharmacy and Chemdstry (2024] 9:2

hitps:/ ot gyl 01188241 181-021-00210-2 and Chermnistry

Position paper to facilitate patient access 2
to radiopharmaceuticals: considerations

for a suitable pharmaceutical regulatory
framework

Aruna Korde!, Marianne Patt®, Svetlana V. Selivanova™®, dndrewe M, Scon™® Roll Hesselmann®, Oliver Kiss®,
Matesan Rarmamoarthy®, Sergio Todde'?, Sietske M. Rubaw'! Luther Gwaza'?, Serge Lyashchenka',
lan Anderssan'™ " Brian Hockley'®, Ravindra Kaslival'™ and Clemens Decristoforn 'S DRESDEN ﬁ
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Potential dosimetry and infrastructural challenges

European Commission Tender for the project N® ENER/D3/2022/NUCL/S12.869532 -

SAMIRA Study on the Implementation of the
Euratom and EU Legal Bases with Respect to the
Therapeutic Uses of Radiopharmaceuticals

R e

PSMA-Radioligandentherapie konnte Nuklearmedizin

3 vor infrastrukturelle Herausforderungen stellen: Ergebnisse
einer Basiskalkulation zur Kapazititsplanung nuklearmedizinischer
Betten im deutschen Krankenhaussektor
PSMA radioligand therapy could pose infrastructural challenges
for nuclear medicine: results of a basic calculation for the capacity

planning of nuclear medicine beds in the German hospital sector

D5.12: Final Report

Autoren
Claus Zippel', Frederik L. Giesel™?, Clemens Kratochwil™ ¥, Matthias Eiber?, Kambiz Rahbar®, Peter Albers® 7,
Tobias Maurer®?, Bernd |. Krause™, Sabine Bohnet-Joschka’

19 December 2024
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What can we do?

« Communicate
e Discuss
 Participate

e Publish

« Get visible
Interact

« Exchange

« Take Action

Thank you
for your

& attention

Image courtesy of Peitl, Rangger et al., J Labelled Comp Radiopharm 2019
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